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Techniques, systems, and computer program 
products that facilitate image printing. A technique 
may include receiving an image to be printed, using 
a first software component to selectively pre- 
process the image depending on a format of the 
image, and using a second software component to 
generate image queues from the pre-processed 
image. In that technique, each image queue 
includes at least one portion of image data 
associated with an association of print elements that 
corresponds to a configuration of print elements at a 
printing device. The technique may be implemented 
in a scalable system, by having multiple first 
software components and multiple second software 
components, where each of the first and/or second 
components can reside on a separate computer 
system. r 




Data supplied from the esp@cenet database — Worldwide 



http://v3.espacenet.com/publicationDetails/biblio?CC=KR&NR=20070062549A&KC=A... 



3/19/2009 



^7fls-*] 10-2007-0062549 



(19)tf|^^^^(KR) 
(12) ^7fl^^(A) 



(51) . Int. CI. 

G06F 3/12 (2006.01) 



(21) #^5: 

(22) %tQ%7\ 

*f|#°J7. 

(86) ^^m^s. 



10-2007-7008195 
2007^04 HI lH 

2007\!04«ll < a 

PCT/US2005/036934 

2005^10^12^ 



(id ^ms. 

(43) ^7||«aXh 



10-2007-0062549 
2007^06-115^ 



(87) ^l^H^S WO 2006/044597 
^l^fl^x} 2006^04^27^ 



(30) -?--*] 

(71) 



(74) tfleltl 



10/966,024 2004^10«15° E J ^l^(US) 

^ Tf 1511^ EflH>t- j^rr 10 g ( o. . 03766) 

ufSfl, sals 

94087 ?^el3£vi<5l- «]uinfl$i ^-0]^^ n 1461 

95014-1043 ^-rf|H-lt 22321 



^1 33 ^ ^ : # 29 

(54) 4l^E^<^ 6>7l^)^ 



^ ^1, s^ofl rcf^ aj- 71 ol^xl^ ^tij^ O.S. 6||Hl^|el«l-7l ^sfl *fl 1 A}-g-^ ^1, ^ 

^1x1 ^ol^sl xiols <a«-Jg-# SL*>&1^. ^ 0 >7l 7l^r^ cHr<q *fl 1 i^S^H ^3L\dS# ^ ^sl *(| 2 ^SS^IH -g- 

7^ 0.5L«1 «1 311^^71-^*1 =f-^ ^ #0.^, ^ 1 £/3^ *fl 2 Zl-4^ 41 

Ali^ A 0 H1 ^7fl§^ §M. 



^7fls-*] 10-2007-0062549 



1. 

^ l ^sviss <>H*1# ^1; 
31; « 

# <>h*i wfe ^*h*i jf^§^ ^ofl gfl^m 

^^8" 2. 

i i sa«H^i. 

Ei# 7^^ *H*1 r-ll^^ ^ sij o] x^ ^Jo^ ^ ^eJ-^ b o >*. 

3. 

*fl 1 %hi sa°H. 

Aj- 7l ol ulxl H^S ^fl €W> ^ °1^1 *)1# 4H1 4^1 <S = iS||<S» tf^JE^ f^tf °1 

fl-?* 4. 

4 i %hi sa°H, 

3^8- 5. 
6. 

*)1 1 A^H, 

^71 ^ 1 ^ x]| 2 ^5V1M* ^g-Bl?lloR1 Z-SJ.^ ci^^cli^ ^ 6» M] + 7} ^- B-^l^S ^ 
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^^8- 7. 

A 1 W 5U<^1, 

Xfl 1 ^ *fl 2 i^o|o] fi^ESO ^Hl^Ol^, Wj-Ul^ ^Ef^^ O] n) X] j£A] ^ Af-g-X} 

^l**)-fer ^ -¥-^-*>fe" ^ "^8 ^ 

A i 5a°H, 

cf^^l oi^xi ^^^>7l ^ xii 2 i=J=3M ^a\ds# ^l-g-^i- -lMI^ AA$\ °H*1 n<A^ ^ = 
9. 

A 8 %H1 sa*H-H. 

^T 1 * 10. 

^ 1 %H1 Sl^H, 

-8-71 t-}^ olPlxl ^^#71 fl«0 *(| 2 i«i=?4H# *1 g^l^r A^^ H^A ¥J SH^I 3**11 

^ ^€ tfl «=>m<^l ^-rH^l cl^xl ^i>Rr A J7l 43^W1 7l-*-*M Ejol-l: 

11. 

^ 1 sa°H, 

^7l *)] 1 4i= Ecsflol ol^lxl i«Vs>ir ^8-2-£- sfir ^^-^ ^ . 

12. 

^ 1 %H 5a°H, 



13. 
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*)1 l %H1 5a*H, 
Ht 1 * 14. 

^ i 5a 

-g-^Rr ^-31; ^ 

A J-7l xifi^fl afl«l*le|^ 6l^xlS« r E^ x»I*fl ©inixi *S^B|-7l ^afl M«l*fl ^ivis# 6 l-g-*fe 

* ^\ zj-z^ ^ «5ii= -v^m^ ifl-g-^ hsih -^m^ i^-v^ n*w 

15. 

ol^l^l-^- t^V^s -7-^^ 7]^±.; 

°H*H Sfl^Rr «m <>H*1 ^iJie] eg^; £ 

7W1-J1 7|^=1 S^JJoii ctf-ef ^-71 o]n|^ Aimn^j o.s. ^1 «1 *1 A ^} ^ ^7} 4 1 iSE ? |6] ^ 
^7] v\]5LV] <3<*H Aj- 7l olPl^ S «-ti^ cf^£] o) n |x| ^ ^^7l ^ sfl ^1 2 °l-g-*H=- #31 

# 3£*^M, ^3 = ^^ofl Sfl^l-ir SSIS «^ 
*H*1 tlMBjo} aja^ <§^€-^ SW^r, <>H*1 *lH *1^. 

3^8- 16. 



17. 
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Xl 15«oHl 5a°H, 

-8-71 Xl 1 ^ Xl 2 #3£\dM£ °n#BH*l£ SSnsfl D J <? WH ^ # :^]| qAfl^HHt # 

^^8" 18. 

Xl 1 Xl 2 rtHJ=$lM W^M^^r ^LH3H A]V]^<>]*\ S^E) Ali^ o^j*) S A] 

^ tfy] Xl 2 4iSS3H s-s^e.^ SAm A} ^ x > <>1b)*IM^« i <g-*Rr X1«h^M^S^ ^1 Xl 1 
19. 

xi 18^1 sa^-H, 

tf?l *}-8-*> <?|^Hi# i^fe- oflt-eHH^ -8-71 Xl 1 ^ X| 2 ^3£\dS#^l ^Mfe e]^ 

^Jt 1 * 20. 

Aj-71 Till ff. el oj*^ 4-°! ^^ofl o^sfl «aj-M|^7V^* XlJP.el^ £^3^ ^A?. *>fe o^i*! a 

^ Xl^ ^1^. 

21. 

xi i5*oHi sa«H-*i. 

XI l ^5LJ=3H ^s\as^r °H*i XM jl&s}^ ^ ^sls, ^ °H*1 XH 

22. 

xi i5«oHi sa°H, 

23. 

XI 15«oHl sa°H, 
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Ali^. 



^T 1 * 24. 

^1 15%H1 SfloH, tf7l Ali^^ ; 

#y| ol^xl-?! S^oH ^Xtfi^ °H*|# ^^o^. ofl a] -^1 e) ^1 #yl N«l*fl iHS^^ °1 -g-«Hr 

#yl x«I*fl «^nl^el€ ol^xls^-Bl x«fi*fl uH^o, ol^xl aJ^sM i^sfl M «i*fl ^SLJ=*H °l-g-*Kr 

#31 

« S^l-fe £xV 7 p^H, AA^ <>H*1 H^S ^flS^ 7M^o\] ^-g-sfe if xfls 



25. 

= s]S« *H*1# ^##JL, #71 ^#3 oH*l°l sail; l^Jl, #71 ^3 £3H ttfe} #7l ^ € oln^l# £ 

^.2.3. ^1*1*1 cl^s -7-^€ «m <^1#^1 *ll 1 iSS?lH #S\dS#; £ 

#71 ^Hl^el^ *1 Til ^1^.^ tH^s] oln).xl ^^jl ^ ol#o 1 ^ 2 ^HM^H ^3£#^ 

# S^H, 44^1 olnl^l #*HH H^S ^#^1 S^Hi^l *H<jWr ^#^1 



26. 

^ 25 *M 5U<H^, 

^#^5^- ^€ #71 ^1 1 iSE^oj i S E ?M ^3£tlS5l j£A]s ^j-^^ o] 

^I^IS. ^l^^s. ^ ! ^HH*I1<H f?-SV4J=^# ^ S#^M, A o^l ^1 1 H*11<H fJ-SVlHfe #7] xl| 2 i = 

SSH ^SVlS^S #71 ^1 «1 7-1 51=1 o^l^l* ^*SV£S ^SJ£|*r ^ Sfc ^SJ=^H-^€ Al ^Bfl. 



^^8" 27. 

^ 25 %M1 flol^, 

U-l S^l-ir ^ ^ i^H-^ Al^Bfl. 



^^8-28. 
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3 27«oHl 9X^, 

-8-71 *11 1 ^ 3 2 #3£\dM£ 3*1^5-33 ^71 333 3^*lHi ^i^Sfe 3«^H^<?1 3# 



Ut 1 * 29. 

^ 25«oHl 9Xo]*\, 

33 3 1 ;t = J=$M f ff u,E t zl-zl^ 33 A ] iE fl 33 3^3^, 41 71 3 2 ;t = i=$M 3?-VlS# Z|Z|^ 3 

3 3 = 3 A^3 3^ 3^^ 33 3^ ± =E fl o)-^^ A]^sfl. 

333 

7j#&3 

£ oH*l# ^3^Rr 3^ g^fE) *fl#, 3 7}^°]] 30I3. 

^7]# 

*M*1 at 3L=IS« 3. 1^3 ^l^i^i 3*fl 

^-^])7\ 3^ 9lkr =55 3 ^*)^ 33,^ ^33#. 33.^ 3^3 ^3 

x] uflolEj* ^aJ^jt 5:33 ^dfl 3$ £33 3«fl olTil^l ^|ol^*1 3<H51 <yj=L # *]3^. 

7fl^^?i = 3= ^lmHm =^^1 3* ^##)# ?_3n^. 

33#£ °H3-°-l Al^ HHlE^S J^T^ - 0 Iuf _ #0l> AjBH^ H^E J=L jfl^g. 3- Aj- 3 ^ 

333 -r 5a^. a 3^ 3^3. sge| H3H3, 333 Treje Jf-zfl^fr 2^=^ 

513 ^ 5U#. = 3^5L^^ 333 ^olEife $3F_=a 3«fl »13*m3 2*33* 2:3^51 

3 33 ^>^-*h 3*11 ^ 33. 

^_3M Jf3#£ *L3H 1^33 3.3 fe #3, °J _=?.*! ^##3 #eH n^-).^ «H9t* ^ Si 

3. 5-^3 H^IS ^-3#^ ^ -g-a^l ^ ^#S>« 3 fluf. ^3, 333 33 330HH HSISE]^ 

h^s 3*fl#-& s^n a^s. n»3ii 3 5K>. a c} & ^1^, ^BflE] i £1(^^=1 ^*i#3 <HiSlM)# s^n^ s 

^ ^fAllA^lA^ HB]^^ -S-^l^Ml *>^, ^3^1 ESal i*^l-ir ^ til ^17> yflA^c}. 

^ ^^1^, 7l#^ olnl.xl -§-*l#^l ^ «^}. ^oM « 0 >^^ >fl 1 

^SVlHS ol^l3# ^*#^r *H*13 M^^l tfl-iq- *l^xl# AlBfl^ ^Hl^el^yl 3-b(1 ^ 1 4iH 

s^H oi-g-3^ t^^i ^ 0,1 3 -3 3 333 S «-3 0133 ^ $^7] 3«H 4 2 ^^j=^13 

^-§-3^ a^-tbtf. 33 3^°il ^, 3^1^ Wfe ^Hl ^i s^s ^3^1 s^s. 

«-3^3 213^3 21321 oi33 3333 33s <a^# S«-«t3. 

^3°il#^ #713 «m ^ SUi=f. ^13^ai 0^3-^ saas «-3 ?I3^7V 3^ A oHl °J 

H3^il- 37^3^3 «^ ^ 3*1^1# 7133^ 3^1^1 t^l3 ^^3 3 n<>)^^ =^ 

s 3^fl ^t^-7> 3# 4H13 °J^3^i## 3-713S3 ^133^- 333^ ^33 ^c 1 3 3 

^ 5a^-. °o'3| ^##3 3 fli}. oH3# 3*#fe ^3fe 3^ ^1^^^ 

333^ 3x33 3 33. 
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4 1 4 4 2 iHE?lH #SL4Ew£ °11#eHH4 i?J5l Pj oi^o]^ ^ 4 $14. ^|r^|2il 

= 44 tS^ESO ^EO,^ ^ B )A f1 ] ^ O^ ^> 7l ^ O. £? E f ojulx] J£A] ^ A>-g-^ 444°!^ 

# S44^r 4«4?1144i>-S44 4 2 i«J=?M J£4# ^ l ilS^M 43EV4=S 444^ 44# S4 

44. 4444^ xi i 4 ^ 2 ^e^h ^jiviEt^Bi^ /it 4«4?ii4444 ^ i ^ 2 ^.=j=$m 

45£4E#4 ^flSj.^ ^A]4 ^^1=3 44 ^ofl ^X^Rr Xl 3 414=4 4 4.4. o]u]*] 4444 44 4 2 4lH 

= 44 414 = ^ 444t 4?llt 444 = ^4 44^ olTi^l ff-71- °Jj^i# 44 ^]44 ^}5L^ flAH 
514, 444 4# 4^4r 44# 5L444. 4 44^r 44 ^liEls] p))^ ^ofl 5=14 44^7 r 47 r 44 

4^ 444 4 44. 444 4# ^44 ^4 Xl 2 4.51=314 4i4 = # 444^r ^e]^ 4 ^ul^s # 7]Sl 

3. 444 444 ^ X144 44(generic routinesH 44 444 ff# 444t 44m X444. 4 44, 47l 44^ 

4 1 §S^Ht 444 44 414 = ^ 5144 4 44. xfl 2 iHSfl^ 4S4 = t 444 if 44 4S4 

= # 4 44. 444 4# 4444 44 4 2 i = E^H 4S4 = # 444fe 44^r 444 444^44 oi^i 

4 4# 4444 44 444 444# x-144^ 44# S444. 47l 44^ 5^4 = 4 X44 444# ^ 

= = 44 4S4 = S 444t 44, 444 S144 44 X 44 444# 444^S ^144444 44 N44 ilE?1 
4 45i4 = # 444^r ^1, 4 x44 4444 sfl^j-fe X44 ^3^*1-71 M«i^ ^= e^ h 

7fl^^ o]^^ ^olB|^ «i-¥-^: afhfM. 

a 4^ AliEj* olulxl^ # x^j-^s ^}o}^ x\ ^(repository), 

a«-*>4. Al^c^^ C-llolEl ^ 1 iHE^M ^^Vfe TS^l, 

«iui.xisi s^^u ^ «i«i^m ^^^i^s *i}h}*\^}7} ^ 1 ^-^^ ^ 

iHH*H«H ^Hli-- 7 <a ^ SO.nl, ^j^El AliHfl^ HS.1E51 *)V}X]S>) $ A>^-X> ?lE|^ol^ a^fe. ofl 

Sel^olAio.^Bl ^ 2 ^5LE3H ^javlc^ KAl# ^ ! #SSdSS ^d**l-^ ^ 91^. A>-§-xf 

^^ol^fe »l 1 ^ XI 2 iSS3H fi^SiS^^l ofl§e|^ 0 l<g 0 H ^ 1 S ^ 2 ilE^W fiVlEl 
*1 ^ll^^fe ^^^fe ^-il^l ^11 3 ^-SVlH«a ^ $14. ^jzei Ali^o] pIIjzeI ^.-elon ^ 

sfl ^7V^*> iff.el?. ^ 514. 

^1 1 i = H^l*l ^SVlHt *14^1 g-S^dHa Sf!-^ ^ 914. ^ 2 i = ^*i ^SvlSt ol^l^l ft fid 
s# ^% ^ §14. ^14^1 ^sfl xi 2 ^ss?iH fi^E f 7}^--4^ 4^ ^14^1^4 

4 ^^44 44 °14^1 4°1H^ »S€ *144fe itd^ 5x4. 4^^^ E?EH xd^fl °14^1^ 

N44 iSE?IH 4SViHS. 4*4^, *1^I4 44 X44 *14^1» ^d44*-S 4 ^ ^ 44 N44 £.2. 

S4*l ts-dEt a}44j7_, x44 ^1^14^1 444^ x44 *41^1 4# ^3^47] 44 M44 iEE?W f5 

«144£4 ¥44 ^ 44^1 ^14 ^1 4fe 44°H^ =4= 44#4 4^cH 444^ 

o] 4444 44^ °147l ^0^14 4^£ 4W4 Stf4. 

a 4^ 4^1^, iiE?M4« 4^-^ S4S4 °14^m 4^14^, 441^1 ^1444 5£44 444^, 444 3L4 
cfl t^e} ^aiei c^|xi# 444 — s. 01414^4^4 4^^_ 44 *)44 4 1 i=E?W ^-svtHft; 4 444 <>H*1 
47I- 44^1^i =4S44^4 44^1 444^=4=44^4 4444 444 ^144 n*)^ 4*1^ 44 
« 5£44£4, ^1"14 4€ «41^H1 444^ 444 4^ ^44^4 444 44 °144 4 2 ^he^14 43£4je# 
4 S444. 



44^1^^ 444 44 444 44# iff 4 44. 444# 444^4 444 4 1 ^sje^H 43£4s^^ ^4 
4 44 444# 4444 44 31 4^ iSSfl 4 f?SVlS4 4-44^4 4^4 4 1 iHH44 didEtf 

4 itt 4 Sfls, 4 l i=E?W 43£4Sfe 4 2 i=Ei44 fiviEiE 444# 4445L4 444 
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*E $1 4. ** 4^4* a)-§-x}2]- 4^4444 *1444 J£4* ^ 1 i^^l 6 ! 4E4EE 4 

4*34 4*4 44^1*1^ *E*E* «4 * $14. 4 1^42 iESfla) fl-dEi^ 4* 3^B| Al^ 

4 4°H 4*4 ^ 0JO.4, ^ 2 iHS^Ol 3-^1= Z>7^ 7 fl« 3**4 4 $14. 

61^1^1 E44* *444 4^ 7 fl4* A^, 741*, 4 4*#* 47l* 44 ojAj-^ 4^* **4E 

* *44 * 5U4. 

*4*i** e*e *4 *4**(<i* ** #*ii4ee e=ie ^e# *§^4* *** E44 *4#4 **h 444 

***1 444 4. z|z|^ ^4E 44 44*4 rflgH 4 7fl4 ojul xl 44 t^^S* o) x] # 444 o)u)x] 

ffS ***EE4, 444 E*E ^ 7j^«- t 44** 44^ - Sl-cq-. <>H44 444 E*E *4 44 

*4 44 **#e **47i ^^-ii, **i* *4*i *°fl4 **m *h*e*4 0144 4**14 **^* ^4*ee 

*\ 4*-°1 *4*1**1 ^ofl I£4E* 4 514. ^ ^ 1 471]^ H^E 4****1 ^ 1 olul.xlS.«-^P^ c] u] 

4 4*14* 51*4t 47fl4 ol^xl 4E*4 44* TsfloiEj^- 444t 3-9-, 4 444 E*E *4 ***4 4 2 4E 
71- 4 2 ol^Al^EiSl <>H*1 E*4fe 5 C 4^ >fl ESI 444 o^a] *E*44 o^x] ***fe 

4* , 244 ****r 8 7fl_^ 44 **** 7>*^ ^44 *444 244 *ol* jr^ ^ofl ^ x^S_ ^4*4 5L4 

EH * $14. 

44-*m* 444^ *144 ^ 4344^ 4*1 4?*J]4fe, 4°1-^)* -4*14*14*1 *H fat]ss **^) 55 e 

H**14(***l * 4* 45L4EE 4*4)* j£*4*, 2 7]|t-(two -tiered) 4 * $14. *7] 44^4*114, 4 
ol sflifi -4*l^fe t1|olEi4 P-5 ^1h1^4(^1# ^ ^ Sl-v. E4- ell^ -e^l^ ^14^1 ^ 

* ^ ol 2^i# * D >?M- 4^1^]^^ °Jfi1-^ 7fl^4 sh 4^ s-f 
ell E^l^-^-* SttH^ 4^1^« ^ 514. 

44 0IAJ-4 a 0 >4^ E^a « 4^1 7114^4. ^ ^4 4= s_4 ; ^ aj- 

^ft -S^-t-, E«t ^ ^^* a H14 4^-sfl'4 ^014, 

E 1^ Es]E 4^^(100)4 ^Eol4. =4E 4^^(100)^ ^h>4(105) ^ *f-f^(110)^ ^^4. 

•i^^^l(105)fe 1M4 ^M(115, 120, 125, 130, 135, 140, 145)4 4-f^Kll0) 4^4 

444 ^-4, *44(l05)fe E44 4-f 4(110)4 ^ 4 itfaceX 150)41 4*fl D 4*J=EE 4^^(115, 120, 
125, 130, 135, 140, 145)* *w>*>4. £#7l(105)fe- #e], IE F.fe- *4 ^#^(115, 120, 125, 130, 135, 
140, 145)* *4 2: ^ 91^ 4^ ^-^^ oi^Ai4fe ^ 5.4^- s^g- ^ $14. 4^s. (115> 120 , 125, 

130, 135, 140, 145)* 4^?H E4E4^r 4^4 44* 7|4Pr 444 4 514. ft«H. ^I#^C115, 120, 125, 
130, 135, 140, 145)* 44, 4^3E4^EE4 ^1 , ^ ^RfH * $14. 

E44 4*4(110)* 4* 4«4(155)-^ 4*f>4. 44 4»4(l55)t 44 ^144 4*^415, 120, 125, 130, 135, 
140, 145)4 44# 4«S * $14. ^1* 4*4(155)^ 44^(150) 44 ^44 E4E4 tflsfl 4^415, 

120, 125, 130, 135, 140, 145)4 44#4 *4^ 7 d#4fe 4°14/^4#4 4^*5] °J * $14. 

*H 47>44 (160)71- E44 4*4(110)ee*4 444ee 44?14. ^14 44^1(160)^ 4*1*495) 4 ±.% 
(minimal) 47>44490)4 4^ =4^ 4*4(110)4 4*44. »H 47^44(160)^ 4^400)4 4*H E4E ^ 
44 444 4^44. 4^ 47>44(160)fe 44-4*44 444 4E4 E44 44 44* *44fe 44 °] 44 ^ 
014 EE44 44# iff * $14. 4# 4<H 47H>4(i60)fe E44 4*4(110)44 =44* 4^4^ ^e 
E44 4 014x1 s^44 i£Eo|oj f 4*44^ 7H44 4*4 4^ E 34 * 44. 

44 47>44460) 4^1^r E4E o!4a1 444654V ^1444. E4E 0414 44455)^ E4E *4^^1 44 E4 
e^ 44 °144 4°4^ 444^ 44 °144 4°1H 44 44°14. E4E ^44 44465)^ 44 44 

i 4E4(RAM) 44*4 4^44 * $14. E4E ^14^1 44(165)* «4*1 4*14* 444 ^ 4444 44 4<H 
*7>*4 (160)4 44 44^4 * $14. 

44 *7>44(i60)* 4*1*495) 4 ^4 444^1 (190)# 3*44 E44 4*4(110)4 4*44. 4^ 444^1 
(I60)fe 4*1*495)* 44 4*41* 4*4 * $1* ^§ 471-44(190) E44 4*4^14 E4E* 4*14* *44 

* $14. 4*i 47^*4 (160)^ E44 4*4(H0)ee 4*4fe 4*14* ^44fe 444 s]*it *4, e*e *14 
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4 44^44 *144# 44 44&^r 444 4 91 3L, 444 # 44 4^4841 44 4 # 44 §11 4 444 444 
71- ^344^ 4# = 4*13 4444 = 4£ 44^-*l oh*! 444^ 4 xiTfl 4fe, ??. io# n4 

444 44^ 444 7^4 4 cfl* ^4 , ^ 4444490)^ 4°|a£ = ^Al, *^7l 

(transceiver) 4 il 4^4# Sfj-^fe |.E-ESaf7^ 4 o] j= 4 ^ o] «] - ^4. ^4 47f44(190)^r = 44 4 
44(110)4 444 4 44, = 44 SH-^(HO) =44 4-f 4(110) 44 4^447 r 44 444514 ^1 4 

44449041- 4 $14. 4# #4, =44 4-f^(no)oi a] ^ 444^74^ ^4 444^s 

44, il 4444(190)4- 41 =?ltl 444(110)4 €-e|S|ai 41 5.^14 4444 444 4 $14. 

444^ ^^^^ 401 44^44 444 ^34^ = 4*S4 ^H4^, 44 47>44(160)4 il 44 

44(190) 4*144 «-t^H ^ ^ 47f44(190)t 4*144 4444 444t 4*144 444n = 44 444 
(110)44 = 4E 44^4 4*1 4 4 (firing) 4 444^-4 444# 4444. 444, 4# ^4, 444 ^0^4 4s 
4 0414 h|o1h4^b44, 4j=uj 04)4 t -,io 1 4(444 J144-44 444)s 444^ =^4^4 4 44 

44^4 444 444 ffs 444 ^044-- 444 4 $14; 444(delays)4 444 4*144 444 4 $!4M# 
#4, 444^ 444^ 44 4444 4^4 444); 3el.n. 444 444^ 4^ 4444460)4 44 44 
4 444 4*4 4 $14(4# #4, 44^1 4444 444 444 4^44^ 4444 44 444); 44, ±1 44 
44(190)4 444 4*1444 444 4 $U444 44, clan 444 4*14 444 71414(195)4 44 4444) 
4447V44 44 (4# §4, 444 4*144 44 *4^4 ^44 4*14^*1 4444) =.=ls^£s 0144 ^014 
4 4444. 44 47>44460)^r = 44 444410)44 4444 = 444 44444 4 $14. 44 4444 44, 
*W 4444(160)4 444 44(leading edge) 3E44 444a, =44 444(110)44 444 = 4^*1 444:51 
4 4*14(195)4 44 444 444# 444-^?-^, ^14^14 H4^4 471444 4 $14. 

4H 47>44(160)4 44*1 44 447l(l05)4 44 *144°11 44 44 4°TI 4 4 (just-in-time) *14^1 S4^*l 7f 
hsI4 444(ll0)A?- «H*j 4*14# 4*^ $14. 44 hb]^4 ^ 44^H14, 444(ll0)A 
s. °H*i ^414 4*^ 4°147V^4 444(no)°il s^oil 44 ^1444 *l u 14 ^1*1471- '444^^4'H 
4 E ^4 4t-S44S4 4-?r4 4 $14. £ 444144, «H4 041^4 0144 ^0^4 sl^s\7] *]&6ft £ b]4 
444 44 44 4^1 44^4 S-n, ^^14 444^1 ^1*144 ^-^4^1 44 =4^4 4 $14. 44 H^^^ 44 
4 o. s 0414 ^^7} s?4i 44^>M1 £^4fe ^4*11 *144 H4^4fe 4 $14. 

44 ^4^4 5- 4^ 4«4H4, ^^4 444°1) ^1*14^ 44 *144 afl*H ^1444, 444*114 

44^41 at ^44 ^1*1h^ sfl*i4 rflcit^ S ^^^S5l4s4 4-§-S 4 $14. £ 4?HH4, 4 
44*114 ^4144 444 4*147} ^44*11 £4:tt «fl7>4 ^4*^ 44=14, H44 444*11 i44fe 

^44 4*14^ 51144 4*14# Hf!^4fe H44^-4 4-§-4 $14. 4*14, *44 4*14 4 444 4*14^ *1 
ul.xi 4014 5:314 ^ tfls. 4-f 4*114 44 44£fe 44« 4 $14. *1 ^4, = 4^ 4444 £^4fe £44 
4*14-b 444 444 4*1^7h 44. 444^. 44^4 i44fe 44^ 4*14^ 444 444 4*14 *1 

4 ?4^ 444 4*144 4*1, 444 444 4 °1 ^ ^ 444fe 4*14*14. *144 4*14^ ^4-4*41 
sl =4^44 444, 444 4*14^4^ =4 = 4 4*lHfe 4*144 =44 4444 £44 4 '444^s 44' = 
4 3 1 ^ 01 4 s. 44 4 4 $1 4. 

= 44 444410)4 4444(190) ^ 4^4 44 laeltt 44 444, =44 444(110)4 44 «4A£ 
444 4 $14. =44 444(110)4 4444 144 I^E 44 h|4^S 444 4 $14. 4 44444, =44 
444410) 444 444^r 144 45*4^^1 47f44(l90)4 444 4 $1^ 4-- = ?-^^7l-4 4*4= 44*1 
(FPGA) ^44^(104 44*14. =44 444(110)4 444^ 44 4 4444^ 44 °^4t =44 44^(110) 
44 ^44 *144 4*144 44 B o J *l 44 444 afe §14 444 4^4 4£ 44. 4^4(100)4 4# ft«H, =44 
444410)44 444 fgpa# 4fe 444 =-4*Rr 444 44*-S =44 444410)4 4:4 4444 444 4 
4 *144 4*144 4 #4 44(scalable transmission)^ 4^4 4 $1^4, 44 FGPA# 444 44 *144 4*144 
4444 44 444 4*14 4 =-4 4444 47>44(190)# 444 4 $14. 

£ 2 4 £ 34 444410) 44 =4S £t 4 =4= 44^4 444 4444. 44, £ 2fe 44^444 444 
(110)4 444fe 44, 5L 34 44^444 444(110)4 4444. 

44^(110)4 44^450) 44 =4 = S4^(205, 210, 215, 220, 225, 230, 305, 310, 315)4 44 4# =-444. 
5^4 SL4^r(205, 210, 215, 220, 225, 230, 305, 310, 315) 444 44 444 =4S 44# =-444. 4# ^4, 
= 41= £4^(205, 210, 215, 220, 225, 230, 305, 310, 315)4 *J34 t#4 41 4 4*1# 44 =-44 4 $14. 
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5>-*(205, 305)* 4^(320)* 44 %wj-o ^ nfl<g^4. HejE £4(210)* 4^(325)4 44 44^14. 
S-*(215, 310)* 4 5 J(330)4 44 44°-^ 4444. Ji4 = £*(220)* 14J(335)4 44 44^14. £5 
(225, 315)* 4^(340)4 44 44^S 4444. j^e £4(230)* S^(345)4 44 4444. 4^4 4S* «4 
J= £**(205, 210, 215, 220, 225, 230, 305, 310, 315)4 44* 4°li(150) 44 *Jl =g4(235)°. 

£ 44^14(spane). -fj-S Ji4 = f ^(235)* = 4 = £§(205, 305)4 $1* Ji4 = ^^(tS^El £*(230)4 
4 =5]j= 44*£ 444* ^1S44( longitudinal) #(W)4 4*4. 

1^4 = £=s( 20 5, 2 io, 215, 220, 225, 230, 305, 310, 315)* °] u ] 4 ^ 44^ 44*(components)* = 4 = 471 4 
4 =s]J= 44 4444 Sll 4 $14. 4* *4, SflS £§=-(205, 210, 305)* 4 4^450)4 44 o] y}^ 
Si 44 44 4444 44 4 1 44* H4E44 ^4 4 1 = 4E 44 4444 4 $lJl, = 4E J?-**(215, 

220, 310)* 44 44 4444 44 4 2 44* J£4 = 47l 44 4 2 = 4M 44 4444 ^ h^e £ 

4^(225, 230, 315)* 44 44 4444 44 4 3 44* 5E4H44 fl4 ^ 3 = 4H 44 4444 Sll 4 $14. 

5£ 4^- 4^4, = 4 = £**(205, 210, 215, 220, 225, 230, 305, 310, 315)^ £§44^1 44 = 4 = 44* 

SI ^-fl All 44 (columnar) fl44 4^44 asjE ^ Tj^s-ofl « SS ^ gic?-. 4* *4, 4 1 = 4i= 44 444 
if 4*4 ^ si^e h. ^sol t^^o] zj oj- 444£4 *5L5l if £**(205, 305)* 5^44 4 $14. 4 2 = 4 = 

44 444* = 4 = £§(210) 4* 4 $14. fi-**(215, 310)* 4 3 444* «§44 4 $14. 4, 5, 6 444 
* 44 £*(220, 225 ^ 315, ^ 230) Sf)-?>4. 6 1^?> ^ft «114 4^1^S =4H ^4#4 ^4^S*1 
o)p)^ ^|oiE)6fl^^ ^4^^^14S4# A^^l S*-n, 71^as, 6 14^1 <S^^H 4 

^4ol,xlv> ^ ^^4^1 S^r =4S5-lxl ^^(non-pnnted) =g4^S 444 (back-to-back) o)u]a]?) 
S.^o] 4-8-^.4. 

a 4^ ^1^-4, Sl:€-(205, 210, 215, 220, 225, 230, 305, 310, 315)4 2-!:°1144 4^ 

4 ^>g- 4^4^ S^IS ^^fl ^^oil Sii $14. 1:4, 4 1 =€H ^7fl ^^t- <>11:4 4^ 

^-4-i: 0 l F-MC215, 220, 310)4 ^ P-&w(225, 230, 315)4 H^S ^-4lr* 7l^A?. ^« 0 > 44?- °1 

^ $1^4 ^-aslfe 5L»(205, 210, 305)^: S^-«t4. ^ 2 H^S 44 °ll:4 4^fll: 0 l 3- 

&K205, 210, 305)4 =€H 4*11* 4 £^-«225, 230, 315)4 44*4 45-^S ^4 44S *] 4 $1 

^-^£1^ P-§#(215, 220, 310)4 a^cf. P-§#(225, 230, 315)* ^ 3 ^St 1 $14. ^144 44 

4 °1^* 44 a4(net effect)^ 4*4(110) 44 s^s 44* 4°14 ^4 44* 4^44 4 $1^ °14 

4 «fl-8-£# a*4^S f7M?l7] flsi JZl-*4 4*11*4 44 4?4i4 4* 4 $14. 

a 4^- ^1^4, s.**4 ^»* H^ls s.*°ll 4«fl ^ ^"4 %444 4^44 44 ^44°ll 4 

a« 4 $14. *4, 4 l 4*11 ^.^-4^ ^1^4 ^4 44 44^4 *£^fe si-*(205, 305, 

215, 310, 225, 315)4 iff 4 $14. 4 2 =4s 4^ 444^ 444 44 44 444* 444^-4 4a=l =4S 

£**(210, 220, 230)4 iff 4 $14. 

a 4& ^1^4, =4S 4^*4 --x-f-* oi§ 4 4^ -3-4*4 2t°l| 7^44 444^1 4 $1 

4. ^1* *°1, 44*4 ^4* 444 44 44(extent)44 44 AJ 1 S4^°ll 4^44 44 444°ll 4 

- 51 rf. si 4& ^1^4, £L**4 ^4* 444 44 44 444 4°11 4i44 44 44°114 4^ =fIH 

44*^1 7l±^ 44 444^1 4^4 4 $14. 

444 44 444* 4447} pfljze] fl^Mi ^7^4* *1«I4 ^414* H4H4* *144 44(£ 14 

£44)4 44 4^51 ^14# 7}^ 4 $14. ^ 0^1^ «i 4 (i65)7> 444 44*4 4*4 4444 4 

4, 74}4 4711 444* 44*4 7fl444, 44 4* 7}4 4 $14. 

5L 4* 44 4444 444 °1*4 4^- =4s 47fl*4 4a* 7fl44 4444. 44^410)4 ^4^1 44* a 

45 £**(205, 215, 225)4 ^444. 5?S S-*(205)* 4^1 (D 44 4^ 44°-^ °lzl4 44*(405)4 
*1b11*1* iff4. H4H S*(215)* ?14(L) 4-4 61214 *7ll*(410)4 <He1M# it?!4. H 
4S £4(225)* 421 (L) 4* ^S4J-*£ ^73^ Hige if 4^(415)4 ^£141* S444. 

E Jf 71^4405)* o]W ?14(S) 4:4 44*(410)4 44 44* 4^^.s. ^444. 44*405)* 

°1* *2l(S) 4* SSE 44*(415)4 44 ^14* 7lfA£ ^1444. =4£ 44*(410)* ^>1* 4zl(S) 4* S4 
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J= -f^ll#(415)^ 44 fl*l# <>1444. ol^ 44(S)4 L Ji4 « 5 Ji= 4*im(405), «4S -»f-*m(410) 

4 = 4E 44^(415) 4^1 tftflaj 44 S^Kr 44^(110) 4^(150) Higc « ^ ^ ^ * 

4 ^44 4^144. 

5L 5fe Al^( 100 )# A}-g-«|-fe- 27fl #<> m Al 444 <>H*1(500) H4<D4 7fl43^ 44 

^4. ^ W (i20, 125, 130, 135, 140)4 S4*84 4§H = #4^(110)4 ^M^dSO) 4^ 4s H4 = °J 

^(235)4 44 44€4. <>H*K500)fc- °1 4*1 (500)71 - ^ 44( 120, 125, 130, 135, 140) 441 444^=4 J=£);EL 
^ 444^-^ = 4 = 11 - 44(4, 444 oH*l7> 4<$i& 441 444^S H4J=^4). 

^¥-*(120, 125, 130, 135, 140)* 44 4(W2)4 ?444. *I14 4(W2)4 4 a H4 = °J ^(235)^1 4(W) Ji 

4 2>r}. 44(120)51 444 °W 44(SEP)4l 51511 ^#(125)^1 44(trailing edge)4 4el =14. 44(125)51 444 

#^(SEP)4fl ?44 ^1^(130)^ 444 ^^4. 44(130)4 444 4?l(SEP)4l 44(13544 444 
4^144. 44(135)51 444 *W 4^1(SEP)4l 4*11 44(140)4 444 4h1^4. «>13 ^(SEP)* 4 a ^ 
(235)51 4(W) U-4 44 4 44. <>13 44(SEP)4 4?- 4 4 44. 44^(130, 135)* ?a^a?. 4Jl H4 

5 ^(235)41 3*13^ 4^41 = 4 = 4 4 §14. 

4^4400)4 *I|«(130, 135) 441 444^ = 4 = =I ^144(500)^ 4^4. 444 4s H4 = °J^4 4444 
27fl «144 4°14 44 4^1 44^1 «H*1(500)« H4^Hr ^4 Al^dOOH*! 4^ ^144 471-444. 

* 64 4421 4s = 4 = <^4 ^144^ 27fl 01 ^ 4*14 44^ 441 44^1 <>H4# H4^4r = ^4^(650, 

655, 660)^-1 £*44. 2L§L*H^(650, 655, 660)fe 3Mi=| 44 4/S^r = 4 = 44#4l -°-14 = 4U 

Slfe. ^ 4^4 t*M£|# ^IHS^ 44« 31S41 ^isfl ^4 31^ €*S4 4 44. 4^4(100)41 

x-l, H^4^(650, 655, 660)^ 4# 444(105) ^ ^#4(155)^4^ 4^1€ °J^4 ^>44^ 4^ 444*1 
(160)41 4*fl 4 44. *W 4-44^1(160) 444i Al^(ioo)sl 4<=14 4^141 sl§fl 4°14 ^lit«l ^ 

4 44. 41 -i- HS4^(655, 660)4 ^41^ ^H41 -4*SS 4 44. HS4^(650, 655, 660)4 *\3, -S- 
^as. ^/F.fe ^^as 4 44^ 4* 44^-4 4^^4. 

HS4^(650)# -4^^4 ^14^1 d414& 444>4(605). <=>414 n*]^ 7fl« ^14^14 ?tS^4 44^ 

(stand-alone) 44 ^0^4 4 44. 4l# =1^ «144 S4(gif), JPEG(Joint Photographic 

Experts Group) 44, S^=^^S(Postscript), ^^^(pcl), JEfe 4^ °144 ^41^4 44^1^ 4 44. 

4^- 4711(610)44-1, 4^^* 4^ HUE 44^51 &H41 44 44€ ^414 4*4^- 4 44. °] 

^14 ^1^h^^&^71 ^1441 ^-&e144, ^-&514 &&E144, Efef^t^li- e l 44^4 ^-&2lai^- 

1:4 4 44. n*]T%41 444, 4|# -§4. *1»I=<1 ^oIe^ h]e^ (raster) ^41^4 4<^1 H.4.^3 4*141 

sl4 o]-<%% ^ ^ S»JA?_£1 44, 4 «1S4 ell^El ci|oiEl# ^)lS^(jetmap) ^}o}b\^$] 444 iff 4 44. »1 
S4 2ll^H °1^14 ^41t^ 4=4 rfloltl^s] Hle.fl o]u}*} a9J 6fl o lsfl ^(geographic 

order)41 444t 44(order)S 44^1 1 °J ? 4 «li=44 4^4t 44. 4 =4H 4444 fl*141 4444 «1 

ell^Bl o^i^i T^oiBj* 4K«4 47im 4444. i&4 «1S4 ^|^b) <>H*i TSflo]^* 41=^ ^0^1^ 4*4 
=S^14S1 44^4 olnlxl rfloltls ui^|s ^Hl«v oi r+( a ; ^ETg ^o|^ 44 44441 4 

444 *4I4 4444). 41^4, 474|(610)44i HS41ife jpeg <>144 ^414# ^1^=4 ^41 

4 n°]i3?- 444^ 44, 4 44 4444 444^ ^414 ^^1^ ^1=4 5»M 0^1^ ^Hb1# 

4S4 °414 ^441 s 444^r 44# 4444. 4^4 4«^H14, «1^14 ^441^ 44 H^^^^i 4 1 4* 4°1 
313 ti| 01 Els 4*^ 4 44. 

444 44^1 4H41 4^ °414 ^441 444 444 4S41 4^4^ 44^^i 44441 si 4 

Elfe ^414 ^olEl^ ^£=-51 ilrt^i^cf. 

£ 74 44 444^1 4H41 4^ °414(700)^ 444fe °414 HI41 44^1 444m 44^4. °144 

(700)^ «j44(cyan) 44(705), 444(magenta) 44(710), ^ %4(yellow) 44(715)4 5E444. 444 44 
(705)4 ^444 =4J=4£4 44441 44 H4S4 4 44. 444 44(710)4 4444 

H4 = 4£4 4i4 H4J= 44#^i 44441 5isU 4 44. 44 44(705)4 444 H4S4^4 

H^4^l|F4 ^4441 ?14 S?4S 4 44. 
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01*1*1 ^HEi# 443^ <>1 3 3 (7004V ^44 3(34J£(720)5 J£34), eH3# 443^r 334*(725, 730, 
73541 3^ 43371 *§444. 333(725)^ 443 44(705)4 SL443 3434 ^4=4^4 4 
3^4 4443 33 S4S4 4 44. 344(730)-fer 43 44(715)* 3E443 434 «4S4:E4 4S4 
43#4 444*11 33 ^asi - 333(735)^4*3 44(710)4 5E443 4434 h^e^s 

^4= 43#- o i 4443 33 5L4=4 4 44. 443, °H4 3°13# 443^ °h*K725, 730, 735)^ 43* u 

= 4 = 4514 h5]e -^444 4443 453 ale H134-1- 443t <>134(700)3 44 44<>14. 

£ 84 = 4 = 43 3f^^ 4^3 o)u)x] rflolEK^, o]ulxl 3| o] 443^r o^jxl ^(800)) €43 5£ 4 

44<i4 4444. ^ ^33 *153 4& «xH^ ^iE^i tq-^ ^A^tl, aslH 4 

3^4 44 33333 *144 ?F- 43 ^34 443(110)3 44«H13 H^c ^^fl^(405), H4E 43^(410), 4 
H^JeL 43^(415) 43 44 34(S)3 344 ^ 

334 44(800)4 4^ 5-4^(805, 810, 815)3 443# S^4. 4 € 5-4^(805, 810, 815) 44-& 44^3 3 
544 54 # If$4. 44 54^(805)4 3 € 54(810)3 33* 3^5 °14 43 (S) 44 44^5 °1444. 
sj 4 544(805)4 3 4 54(815)4 33 S 3^-A5 olS- 43 (S) 44 44^5 <>1444. 3 4 544(810)4 3 4 
5-f (815)3 33# 3^5 3^ ^zl(s) 3444. <^ #3( S )(^ o^lxl^sl ^wj gfl^t) 

4 SSS u-^s ^ ^ ^w G > ^£cfl 5^1, H^r|. 

343 43^4 3 333 tflSfl 3^4 3, 443 413 5-^(805, 810, 815)4 444 H4E 4 

33 3«fl ^ %14. olH^l ^(800)ol £ 4°11 £LAl=i Bj-f^(H0)3 ol-g-^H 

4-f , 4^4 H4H ^(405)7> flr^3 ^ € S-f(805)# H4H4^, 4H4 HflS Jf 4(410)71- ^^4 4 € S-f 
(810)# = 4^4 HslS ^-^(415)4 ^<S4 4€ 5-f(815)# H^E^ ^ 5U4. 

01*1^1 ^oiEl-i- 444t- <^144 -¥-£-(800)*l ^1(4^(820)5 S4^), fl] 6 131- Wt- 6 1^14 ^^#(825, 

830, 835)4 7m ^^7} ^^^4. ^144 W(825)^ 4 « 5--f(805)# ^4 4^(L)P-5 ^-e!4 

^-7fl#°l ^ i 4*11 ^4S€ ^ 44. ^144 ^(830)-& ^€ s-f (810)* S4*H ^4 4^(D^1 44 # 

el 4 SsJH ^^ssl ^1 2 ^efloHi ^ Hbie^ - ^rl, 0^1^ ^§-(835)^ ^ « 54(815)1: S44*l ^4 4^ 
(D^l 44 €-el4 ^-4#4 ^ 3 44 ^ 44. <H^«>H>1 

^4 ^-^15 ^1^44. 444. °l n 14 4£l-4fe «144 ^€^(825, 830, 835)^ 4°14 ^4 ^-^H14 = 

4H3fe -¥-711^-4 4444 €S^1 44 ^oiEl# 444fe *144 4^(800)4 44 44^14. 

£ 9^ 44 4 44^-4 4£°il 44 °14*1 444 ^1^14(900) 444 a= 4^ 44°im 4444. 

^1^14(900)4 ^1^14(900)3 44 44 444# 4<34j?| fe e}<y(905)4 S444. 

6lnl4 tlHHl^ 444^r ol44(900)7V 444 ^(44J£(910)5 n°]*\S: 444^r °1^14(915, 920)4 2711 

4 ?mz\ 4^44 ^444. *134(915)t 27H°i el <?i -^^-(925)4 It^H ^ g-4 344 44 4S34 H4 
s 4^11^4 444^11 34 S4S4 4 44. ^* ^<^, 34 44 44(925)4 £4^(205, 305)4 if^ 4 

^6(1 44, S4^(215, 310)4 if^fe 444^1 34, a^r =4s 5^4^(225, 315)4 SL44^r 444°ll 

34 H4H4 4 44(£ 3). 

344(920)^ 44 44 44(930)4 ^443 443 ^44 4«fl ^4 4^fl^3 444^1 34 H4S4 4 

44. <i# ft<H, 44 44 44(930)4 H4H S§( 2 10)4 S44fe 444°11 44, H4H J7.5(220)« SL44fe 44 
4°ll 44, =4s a^(230)4 S44fe 444°ll 3^H S4S4 4 44(£ 3). 444, °H4 ^^1^* 444^ 
^134(915, 920)^r 4°14 44 4447> =4 = 3^4 44^3 4443 4S^1 4& ^41 3« 444^ «13 

4(900)4 ftfl.4 4 l^. 

43 £ 64 fss, 4^^°1 4*l4fe =53^(650)^ 44(615)^14 4454t1 443^ °134 44^4 7> 

zl-si on*] -jT-oh §^*i-r}. z,^«i ff-ofl ii^ fe 01*1^1 ^ o.] ^| ^ z\z\«] ^4^14 44*1 ^14344. <IJ4 

4^5, oi^i^i ^oiEi^i z>z>£i Hi^^r =4^ 44^14 44^3 443 4444. 4444, 33 3s^± =4 

s 44 4443 44 H4s^lfe 344 3 0 lt1 3 = 3 4444. 43(610)33 343^ «134 3°1H4 33^4 
-Tt-^33 3333, 444 ff-fe 44 4443 3444. 3# &3, 833 6 133 47> 444, 444 *134 4 

fe- =4s 43 4443 344^, 3 l S4s 43 4443 344^ *133 tll343 33 3 l *133 43 

444 4 3^3, 3 2 ^4= 43 4443 344^ 344 333 33 ^ISr 3 2 ^134 43 444 4 44. 6 13 
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4 ff m 444^ 4^4 4 4^r 44 4 H4i= -? ~4 4444 44 2144 4^r <>H4 ^EH 4 44^ #-g-^ 

4 $14. 4# *<H, 4?-4 44^ 44 4^4 ^ pflp.ei ^^.44 ^ 4?-4 44^ 44 4E pfl 

£4 o^it ol-g-gj-^ t^H Ja=ofl 44 oTJ^^ ^ cf. olulx] iflolB|sl H^sjsoU rfl *1 ^ 4444 #(4 FIFO 

4)4 -r $h. 

44(620)4 a], 4^ ^ HS >n^( 6 50)^ h^e olul^l hH#(4, ojulxl ^eH hH#)4 44444^ ^ 

444tr 44^4 4^4*1 ^^olE^^j ^J=L S Tlx^c}-. a^|a 44, 4^44 SJ-u|- Cl jgHafl^ 
4 $4i4H4 4 $14. 4 444, 444 |Hfi 44^1 o^l T^E^ 44 4 4^ T^x]]^ 4-^4 44 # 44 
iiS r^H °1HH4 4 $1^4, olu] xl W ZVZH1 hH#4 ^ x] 5 ^^xl # T^ifl^ 44# 444 4 

$14. 44(620)44 4^4*1 ^]s|fA *>r1-ji ^sq^, #4(625)44 44#^ 44#4 4^LS <?H 

4E44. ^4 ?*44, 44(605)44 o^l 4*144444^- H^H7l-4444. B-*K 44(620)44 44^4 
444^7> J1^44 ^ z§ -f, 44(605441 HS^lIM 4444. ^4 44444, 4# #4 444 4 ^ n| oH 

7\ 4444 4t 44(4lT ^4, 444 *]v]*m<>) H4H44 c£-_ 7^), je-. c^H ^cl 7 H S> 7^ rj^ 
(650)4 = ^4^r 4444. 

44(627)44 H^^«>1 7114444^4 3ifc-4^444 4-t44 44 444 <>l-fH*H-. v>4 44 ^o] o}^o_ 

44, ^7-11(627)^1^ H^li^^l^Slc}. ^H ^7l Tjxj^l ofl 51^, #711(630)44 444 4444 ^ ^ ^ fHl SH? 

nH^^H ^xfl S - ojtq.. o^-a- s-o^, tflolH ^5L fe ^H r^H ttH#^ x^xfl*v - o|t}. dflfl. sol, 4°H ^ 
Ht- ^ = t =t $1^, ^^^-^1 fl^lt- ^5fl(625)^^ tfl^lBl ^^l^li=si ^ £M ^IS-old, 

^-7fl^5l TJf-^-^l ^1-M-Sl Ell 41 (impression)^ cfl*> ^ ^ *1 ^ 7> ^ &t±. xtf^, c] 

"1^1 Tflol^fe- ^4-^ ff^Hl XjAfl^ - ^Bfl^j ^ofloflA-l, Ojulxl rflol^l- L+Hl-lflfe. °J 

HelHl^l ^ 51^. ^Hl-711 oH xi Jf Jf-- r «i c-iioiE^ ^Bi-^fe 5 7H^ «l = eUiol ?1^« ^ $H. *1 ^ 

^ofl^A], FIFO #21- ol^l^l C-flolEK^m ol^l^l CllolEH yl^ - 

^711(635)^1^, fl^l ^H_^-7l- olnH ^olEl «1 AH^sl ^.6fl ^^cl, 7]^b <=>1^1^1 

fe- ^^S ^-7fl^£l ^^21- oH*l ^olEl# ^H^E(upfront) ^H^. n^^, xl^^ ^flfe. 

3Mhh §n^vfe Hfas ^-711 ^^si ^-s^ 7i^s ^ sa^h. <^itt ^ "i ^i 

f.^(no delay)7l- -fi-JLH^H cflsfl ^--^ ^i9j^(entry) *W ^ Sfl^t- *H*1 ^cIe^ 

5. ^og^ - a>^ ; 3. xl<a^-7V -frs. oj^^l tfl^fl nm^(exit) ^-e^ ^^S ^-7fl S fl 

si ?>^)oil t$^i5}7} ^^\, 7,1^^-fe ^ a^-^fe alls ^ aeH ^sfldfl ^e} 

^ 5tH. °j5lsl Tj-f, 41*1 b-^*1 HBis -g|H ^^j^eloil cflsfl _ti^€ ^H^-(^)^ ^ XiPH ^91^-^ H 

us 5}?]si «a=oii tfl-g-si-fe- °3°-s. ^ $i4. 

o^lxl tl]cHS5l ^H^S xH«- r4^Sl xjoHl ^Xjo^ xj sS€ - ^ # ^^l, xlxj^sl ^( nu ll) '^^lil 

^(placeholder)' t%°]^ o]v]X\ oH^lfe ^n)xl ^ol^ ^S<^ §2 ^ 71^1 ^ $14. ^ 4& 

OIIS^, X,H^ t ^SLEl flx,] ^ tl^fl^ AH °1 r-1|Ol^ ^-A] Tg^^ AT- Ol ^ ^ ^ & S^. ^ E^ 

t -,,oiEi ^S7i- 4H€ ^is-ei ^HWH o|o1eh ^h^ ^-^^1 tflsfl $js^s ^H^f-# ^$JS 

^ $l£^ ^^44. 4^^* ^ °H4 tii 4 H ^ ^711(637)^4 s-H^ ?i*4 ^ $14. 4^4 44^H14, 4 

?14# 4^ «144 ^^iBlfe 4^1S- ti|o|Ei# 7d^^h7l t?(^1# 4$HS- 4)°11 47>^_ ^ $14. <>1 

^1^1 ^olEi7l-^7ll(637)^4i xi^5l ol*. ^7ll(655)ol4H £S^lir ^^1(627)^ =^i^4 4444. i^H 4 
4 711(655)^11 4^1 as^il^ oin)xi rflo lt Hl- ^711(637)^4 444 44s ^€ 4 444 4 $14. 4# « 
4, o^Hi t i|oiEi ^^14 444 4H4 44 444S144, 444 4Hfe 4i¥H 4 *14H4444 4^4fe 
44 44(627)44 4444(4, 3£444 44 sl^ 4444 S4r4^r 44 4444). ^44 44444, « (empty) 
njoH oi^ixi 3^51^ 4444 <y^-4^a44 44 s:-&4^ aj^^ ^ ^t^-. 

4^4^ 44(640)44 4^44 4s °J44 44 444 44 44(em P ty)4 444 4 $14. 44 4 

44 ^#4(£ 14 44 444(155))^ 4-§-4°i 444 4 $14. 4s S4s 444 44 444 444 44^ 
xi|#°i ^5L# xi^i-o.^, a^i. a ^ o| ac1# Af-g-^4 (£ 14 44 444(105)4 4^) 44 4«^44 4£ 
* 444^4, 444 4 $14. 

xil^oi fl*H$i# nfl, 4a =^4^(660)^ 44 (645)44 444 44« 4 $14. 4 

44 S44^ S4£ 44 4444 Hi 44 444^ 4 4 (relaying) 444# iff 4 $14. 444 44 

4fe 4^-4 44^44 444 44 444^ 444 4 $14. 44^ 44 4444(160)4 44 444 ^4 
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ai ^]sn- ^<y- t^b) H^1^ ^«(| --r 44. ^4^r 4*H4-4*l-4*l*mfiring-by-firing) *I 

4*1 ^413 *1 7flA] E ^s ^1(655)^ a] a, en 70s S n^^s. ^ o}cf. 

*fl#<>l 4s ^^H 44 ^l^^Hl n^, ^Htt Jf^* ^<a«l £?H SM444S4 s<g^ a] 

S_°]} PJJfsfl JM4« ^ ^cf. Al^]^ #ol^ S slE ^7fls^ aJ-o^ 44°il 4*14^4:E4 *444 4 44 

(staggered). ^444 44 4*144*1 ^S4t 444 4^*1*1 , *SHH ^444 444* 5-*H ^4 

44 4°11 =4^=14. 

-B-J: °!*4*1 44 44°11 44 £-2] ?iz|iL4 -2- ^ls^ ^* 44t 4^0^, sj-q. £ >«| 

^AHi ^.^ ^ 6> edofl - ^ ^4 *144 4 44. *14 

44^ ^14 £ 5°il £^4^, 44*1 4?) ^4 44(SEP)* = *3*4235)^ ^(w) i_4 4ai, 

(130, 135)* 4s =s]H °i°4(235) 44^1 *1 ? 4E-14 4#-*-S ol-g-^ 4 44. 

°14* *li4°ll x i, A 1^4 4*3 iLS.M}^mo)^r ^1(640)4*1 44 44?1 44 4°d4 4 44. 44 

4*J* 44 4«4(ii 14 44 ^#4(155))^ 44^4 ai«S ^- $14. *s s^s *i*4°11 tflfV ^7] 41 £ ^ 44 ^(| 

# 44 444 444 444^*1, #4 44 444(£ 14 44 444(i05))4 444*- 
^4 4*34 4 44. 

s7l 4 44 44*1 i}i ESS 0 J°4^1 44 444 4444 44 *fl^ = ,31301 ^ 5U4. 4 s 

h^e of ^ ^ ^^.pq 3toq ^4 3aL tJo} £^ 2 nflol ^sL^ ^ ufl, ^7l *fl^, n}^ ^ 

4, ^ 31 4& 44*1 4Jl H^-IH *l°44 4afls H«l 4 44. *1S4, 37fl£l ^1^4 *J44 H^I^*1 *14^_ 

4 44. *1 ^4, 4^^ 4*3 5^-4^(660)^ S7l H^oI ^^5lxl ol^^, ^^1(640)^14 5 C . r}^ 'r} 

^cg^. Ai^g- ^^.,xi Ai^efl^ ci^(640)44 a 4^ '4# 4^'4 44^r ^1^44 °14i 

^4 44 4^14 S4^4 ^44 4 44. 

1J4 ^«^1*H4, *144 ^l*41fe H^s g^-jf-bfl 7ls^V4 4 44. 44 4«^H14, ^ ^ 

4-4 t&«3. 3.^ g-fl-l ^ Sfltf. ofls HslS Ali^oll^ zvzv^ H al H 2 7fl S-f ^ ^ 

4^4 a«-*>44, *144 ^l*l^fe ^-^#4 a-f ^ 4sfl ^ ^a], ^ ^tj^ ^^.^ ^t- 

i« 4 44. 

^e]^ ,xi<a«-s ^a>S- 4 44. ^ls^l ^4fe ^-4 =4S ^-^fl ^t4°11 44* 4 44. «i* 4^ b14# 

* ^fl ^.^^-^ 4«H ^!%t fl* *Ha1 t4|olB-l# x\^Ht ^ £ 6°11 ^4=1 Al^naj .^^ 
*144 ^l*147 r HsasElir 44 4^1 *144 *\)°}^% 444 44471 ^sfl al^?_> a]^ a^js^A-] 

t4l«lH« 444^4 ^1*1 H rfH lE^r 4& 4^4*i 44^ 4*14 4 44. 

5L 64 s^l^r ^4 44 4 ^44 ££^4-f£ ^sl^r 4*-S £4^1444, 44 44^± ^Mt =s.-MI^7l- tfl 
4 444 4 44. «i« ^*i, ss^^(655)4, ^(627)<H|a1 sel«|3^ 4444 7flA]*Kxi^ ^^^ 7 1 

14, 4i¥! 4*3 HSA-l|i(655)fe 7HA]SJ nj| HSIEJ^ 7flAl8|-JL A|iHflol HalEj^ ^"-^^ir ^ 

4 W4 4 4*1, 44 nfl^J hs]^^ 7fl Al«> ^ ojcf. 4t44t11. 7fl4=l g=^. 

^*3^l£^ H^^l 44 4*34 *i4. 

5L 10* 4 ^-44 ^4^m y^^^s, q-^^4. 4^^(1000)* 44 4471(1005), 444(1010), 4 

4 7£j#7l(i055), 4 4*1 44444060)^ i444. 

44 447l(i005)^r =sI4 444(1010)4 4s s^s ^4(1040)^1 cflsH D 44^(1020, 1025, 1030, 

1035)4 4^44. 44 4471(1005)^ 44-i:(1020, 1025, 1030, 1035)4 4^^: 444^ ?la^(1007)« if* 
4. *j2cl(1007)-b ^r5L# <ya^^Ji tIH ^^-^(1060)^ ?74|sffe ^ls# aja^*|c}. *fl = ^^ 7 ] 

(1055)^r 44 *144 44-^4020, 1025, 1030, 1035)4 4#4s, ^#6fl 7lJi-o-l-cq Ee] 7 ^ X|jr(;Eej74, 

a]J:(1056, 1057))# AgA^^ ^-st- ^olr}. 

= 444(1010)* d rl€4 4^-&(l0ll, 1012, 1013, 1014, 1015, 1016, 1017, 1018)4 44 44*-S Hfl^^ a 
€S Jil-#4 444# i£444. *414 Hflg^ -^s H€i= °I^(1040)4 44444(s P an). 444 4 
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^■KlOll, 1012, 1013, 1014, 1015, 1016, 1017, 1018)1- 44 ZL4H S--4^4 444 7144 H4:= 44 4 

tj-^S 4444. 3^ -1-3, H4E P.-&S(1091, 1093, 1095)£r 43(1018)1- 4^-e Hgn h.^ ^44# 4^43, 
^4 = £ =s (10 92, 1094)-8r 43(1017)4 4Sir = 43 444# 343^4. 

33 4443(1060)^ 3^(1000)3 33 443 ^-§- 33*4. 33 4443(1060)-=- =4 = 333 3 

3^4065)3 433# S444. 33 4443(1060)^ 3 u] 4 t^M^* ^sj-ol 433-£4 4334065)33 ^4 

E 33^43. rr lQ6]] r. Am ^ofli;-, 443(1065)3 834 5L4H o] p] n\ 3| 71- 3433, 44 

h^e 0^14 ulslfe- 43-1(1011, 1012, 1013, 1014, 1015, 1016, 1017, 1018)4 44# 44 343^r 4 
7fl 4443 4444. 3# -13, ^4S 334 h1^«(1066, 1067, 1068, 1069)4 44 43-1(1015, 1016, 1017, 
1018)1 43- 444 =s]J= 43 4443 3444. 43, 444 5L4S 43 444t 444 = 4 = 333 33^4 
Ei Si e) Ti] ^1 ^ c! 44 H 4 E 44. 

33 4443(1060)t 333 ^=(1070)tt S444. ' dl ^1 &| 3=(data pump)'t 3# ^3, = 434 33 3334 

33337 33 343 =43 i^i?- 333# 343=- 3-^33, ^he^h, =^17^ ^3 ^ 343 ^443 

3 443^r 34 44^S Ti^Elc}. <§ ^dHA-1, HH*| 40} ale nfljg.^ pT}^|i( D MA) 43^ ^ oj, 

Tj(|olE| ^H(l070)t- = 4 = 43 H44 * 443(1065) 333 6 ltsl 34- 333 334 44 t^^bI 4 

a] ^4 ^144. 3^ 3-=(1070)-b 443(1065)3 4^443 s -4?= *>1^1^1 34.^433 0144 t^Ei 

* 44331 344 ^ 5-14. ^oj^ rfn (10 70)ir 433(1065)3 4fe S4 = °1 3 3 33^43 S4 = u^fl tJ^-u, 
3. ^3L ?g-*\_-°: 44^^(1060)^1 ^ H£n^4Tr44. 

^44, 444*1(1060)^ ^J^(ioiO)^ =4= 44 444^ 4i°ll 44 °l u 14 ^1^1^# ^ 

44. 4^ 4444(1060)fe ^4*K1065)4 ^44 <^144 «W1 444 <^144 fl|oiEq# 444 ^ 44. 

4a ^^(1040)^1 4°d4£4 *47l(i005)°ll 4*11 4#(1035)<=1 ^4^°ll 44, 4^ ^#7l(i055)fe 4 

£(1035)4 444 4«4s H514 4s(1056)-i- ^4?>4. Sel4 4s(1056)4 44^1 7l^^H, 4*1 444*1 
(1060)^ ^1*1 4 44(1071, 1072, 1073, 1074, 1075, 1076, 1077, 1078)?- ^H(1070)# H?-H^4 44. 

444(1071)^ ^4(1065)^1 9l$r *ll l ^144 ui^s.^ S^dOlD-a- 44 444 44 444^4 

ne]T% ^-ai-o : 4<^a1 ? 14. ^144(1072)4 4^4(1065)^1 4-4 4 2 ^144 ^3J|s4^ 4^(1012)4 

44 444 ^4E44 444^-4 °l n l^l tf*]^ 44444. 444(1073, 1074, 1075, 1076, 1077, 1078) 

4^4(1065)^1 4^ 444 <=144 tH^W^ 4^^(1013, 1014, 1015, 1016, 1017, 1018)-!- 44 444 

H4S44 444S4 6 1^14 31*13 44444. 

4a ^^(1040)^1 44 4^ 447l(i005)°il 44 ^Il#(i035)«l 44^iHl 44, ^^^(1011, 1012, 1013, 

1014, 1015, 1016, 1017, 1018)4 44 444 44 44471 ^4^1 H4H44. 4*1, 4a 

(1040)^1 44 44(1035)^1 444 ^1 44°-? 444°H 44. ^413 ^ = (1070)^ 4^^(1011, 1012, 1013, 

1014, 1015, 1016, 1017, 1018)4 44 4 44 =4 = 4*11 4444*1 x i^4 44 ?l 444*1^ °1 I3 14 31°13* 
^S44(^, 3413 ^H(l070)t oiui4 30IE41- =4^ 4^1S- 4434 44). 3 3 S4(dum P ed) 334 333 1 4a 
S4S 334040)^14 344035)3 443 3*13 33 43333^ S4s 43^4 3444(a4s 43^3 34 

4 434 4 43 : 3^ ^3, ^433 33 H 333 33*1 333 4*1- ^43 4334 H4J= 43 444^ 4/ 
aife H4H 43^3 433 3443). 4434 4*1334 34 333fe 4333 44 433(1065)3 4- H4H 
01*14 33^43 333 3^(1070)3 ?3S 4 44. 

34(1035)3 H4H33I 4- 44, 34(1030)4 4s. =4H °J ?41040)O-S ^oi^s ^) = 4«V7K1005)3 3 3 
444 4 34. 34 4 *3(1055)^ 34(1030)3 444 443^ £33 tj1j£(1057)# 3444. £33 4t£(1057) 

3 443 3^43, 33 3443(1060)^- 3413 4S(1070)7V 444#d079, 1080, 1081, 1082, 1083, 1084, 
1085, 1086)4 4 ^33 44. 4 44(1079)- 443(1065)3 4fe 3 1 H4J= 333 33^43 43(1011)4 44 
344 S4S43 444^3 333 333 444 34344. 3444080)fe- 433(1065)3 9X±± 3 2 S4s 3 
33 33^4^ 43(1012)4 44 344 H4S 43 444^4 333 333 444 34343. 344^4081, 
1082, 1083, 1084, 1085, 1086)4 433(1065)3 4fe 443 H4j= *133 33^43 43^r(1013, 1014, 

1015, 1016, 1017, 1018)4 44 344 =4S 43 4444 334 333 444 34344. 434^s, 444-^ 

4 «133 3133^ 3 3 434 4 4^ S3 3 4J^r 333 4s(i070)3 33 333 33 33 444 434 4 4 
3. 
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4Jl ^^(1040)*-S 314 4^71(1 005) °H 4*H 3l4(1030H 4«1^!H 4sl, 4^(1011, 1012, 1013, 1014, 

1015, 1016, 1017, 1018)# 4^ Bfl^^ HflS 431 ^(1030, 1025) 431 Hi|4=€4. jl*], 31^(1035, 

1030H 4^ ^ 44141 xq-Bf. 344-I 5§2L(1070)^r H€H 43H 31*11 *144 4^171 444*1^- <>H 

*1 344^ ^^3. 314(1035, 1030)4 a ^ 

Z>Z>S1 4431 tfl?V *441 3444^ 4*111 >j, ai|| a 27HS1 314*1 n# 4431 =5]^H 2 7flsi 4<3fl *41 

4*1* <>M*1 344i# 4^34^ 4*1* *444V z]z]Sl 314431 A}4=|4. 0^4 6)|6fl 

A-], 27fl Afl^pq olulx] TJflolE] ^H3H 4^ 4 44. ^ X ol ulxl iflolB| fe ^ 1 o H xlHl # H 

Sn(frog) *44151 4$D31 4^*M 31 2 31 = 4 *441 3|*44^ 31 2 ^1 & #4 31« «>H*1^ 37fl 5L 

4H 4$1H «1* 4 $14. Ol^^l Tjflo^ 4^ oH*l 4^4^ Olnl^l tflojEl A]^ gJ /5F _^ xfl 1 ^ xfl 2 34=5] 
olu] xl 1=44^ SL^^r 344i 34^4 ^44 3*44 - 544. o] u] x] rflojH^ SL^S 47fl ^Jf* SL^^r 

4^1 S 31*41 a^H* ^4 0414^ HflH el<?l * 31« *4415] 37H 4<?l-& 5Lf^t 31*1 

31^)4 ^7fl ?J^^ 3l^€ 4 $14. 27 flSl x)14<3 44^ o.S ^AH =5ln^i, ^4. 

S Hll^Hm Hll^(1066))^ 7,1 1 4£-^ Xfl 1 01U)X](^ # ^ HJgj. 01U)X]^ ^C])6fl 444^ 

31 1 31 = 51 *441 31*441- 4 51 ji, HflH iH^K^l- ^*1, ^(1067, 1068, 1069))^ 31 2 4£-^ 31 

2 o flS olxil^l^ 37fl 4$])3) Sfl^ir 711 2 7-11 e 2^ *H*1 ^olEjS ^^J-§ ^ §Ir}. xfl 1 ^ M 

51 ^s|oill ^} 1 m=$] H^S Jf^s ((1 , m so^, 5^(1015)^ ^ Jf 7fl^5l Tj^-Jf 6fl n 

^7fl#)^ xll 1 01^^(0,1^ s. cHj el-*l)# U ^ ^ji xfl 2 ^1 = 51 Sfl^t 

711 2 ^1SS1 w*l, S^(1016, 1017, 1018)# ^ 5S£ ^^^1 ^-7fl#)^ 

711 2 olulxK^s s.^, ofls olulx] oq 3711 ^ele - 0 i s ^ ; Aj-ol^l ^-7ll#ol ^*|o. s. 

*AH1 27H ol^l^l# HflH % ^ Si^(^l# §-<H, €^^(1015. 1016, 1017, 1018)# ^Sfe H^.H -€^t^ 

p-s ^ahi 401^^^ ^ sac}.). 

St, -31-^^^oH rfl^ olnl^l 5-$J.fl olTil^S q.E}v| flcf. o^ll- s. eHj § _<y f v 0^1 cf^-^l ^|-^- 

# aj-oH <Z^P^_ hb1S« ^ $14. ole^ oiloilA], 27H51 xfl#ol ^aH ^o]^ H^S 

^m°] Jf^^r =?1£^, ^« «1^1^151 a 0 V 01 *1 Jf^^-ol a] 3^ 01 xj-ol^ 

£Al^.xl^ ^^.Xlnl, AJ- 0 1*> ^ Aj-ollX-1 o ln) ^ rflol^o! x o Vol*l Jf^S-g. S^E^ 7 1 ^gfl ^o] 

^m-i: ^B-mr 74 ol SI oil, ^l^ol x^ol*l- o]v]x] ^o]^5L Hfl.H^. ^ $14. 

hs]^^ ^l*> Tin 4^ai^fe i^E^iH, 4=^lH i5E?]H ^ 4^^1H^ ^ $14. 

TiH 47l^x^ ol^l^l tll^H^ oi4xi7V s^Ei^i «v - oi r+ _ xr n ^ ± HE^oi6flAi ^o\$r .TiH 4 ? i 

a]7M- s*4t- =5]^ Ai^^si 7fl^oi4. =s] Eo j Aii^ ^ o M 4 7 iai^(iio5); 4°4#& ^ 44 

44 ^14^1 ^1^1^ wl41^(iii0); ^ oi^i^i 7-144^ ^as] $|«(iii5)# 5ft4. 

iHS?lM 4?iaj^(H05)fe 44 °1451 *1H ^5V1H(1120). 4^ «1 4^1 ^4|t<1 4 ^4 4a V iJ=(1125), ^ 

A>44 ?lB]s|loli(ii40)« Sft^. ^417-1 xlH #3£\dE(1120)ir 31 *1 ^ 4 oli(1110)S4^| (<^«ft«H, 041^ xfl 

^ 4Stma 120)4 tfl«e ^^i^3L 4^1^ °H*1* S#^«l) ^4l7l# 4^1*1-31 041.XI 4 4=^5(1125)^1 
514 S4i5-S *441# wi^S 4 $14. 31^1^^141^44^ 0441^ ^1¥7>^ S^J (Portable 

Document Format)(<>l^ "PDF", 7le]Svlo> x^o] ^o], Adobe Systems Inc.S4^ d 147l-^4 PDF fl-^), xfl o] rfi ( Joint 
Photographic Experts Group)(°14 "JPEG", "h International Organization for Standardizations.^^ °1 

47^4 JPEC ^A), =1^ S« i^(^14, "GIF", i4<^l #4ili CompuServe Inc.S4^ ^147>^f4 GIF fl-^), 
^1 HlJ=^(ol 4, "HlS^", fl^is e4=s- Microsoft Corp.S4Bl °1-S- 7 V%"4 BMP 4-^) 3£^$J 4 $1^, 

c41.xi 4 ^4 45^s(ii25Hr HiSTg 0441 £ njjoii 4^ 0441 3)044^4 ^444 $14. 471 ^44-1, 041.x! ^ 
«H 4SvJJ=(1120)fe 64444471 *4 4^1 S4*l 4\i^4, 344^41^(1110)^4^ ^441# «1H^ ^1 

^41 344i S4^s «14A14 4 $4f. 

6 441 3H 4SV1H(1120)^-^- 4451 3H f£3SS^-^ 4^1^1 ^441^4^ $1^341^(1140) *441 
4 43£\dS(ll25)^^ 4^-51 0441 4 4 Sv iss 44^a 4 $1^3. ^l^l^l 3H 3a\dE(ii40)iM^ ^^1 
a1 4 4iViS(l 125)^51 0441 44^ oflselTiloi^ M^nero 1 $1^341^(^14, "API")# 4*11 a}44 $1^31 
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*iiai40H 4*11 31*144. °\m ir*i, 444^ 444 «mn°]Miuom *M4# 4 4 9ism sl*8*z -4 *a 

0.4 a}44 *1 ^31*1^(11404? *M*1 3H »>dS(1121)7V *M4# 444-^-, ^71 *M4# 4^ 3L"4°- 

S. A}-g-*> ?]^^ol^(1140)# 44 Al-g-^o,!^ ojul xls API jr # 4 ol-g-^c}. 44 A}-g-x>ir 4 

-g-4 4431 oli(H40)^ ^1^-8 * 44 *144# S4S4S4 444 4 44. 44 Al-g-xf 4i33l*lS(1140)^ 
44 *RM API 444^ 01,44 454s(ii2i)4 *M*1 4 '34 ^S4s(ii26) am 6fl ^4*1 *14*i 
4711 & 4 $14. 471 3l# ^4(4, =^llit 4---1 ^4)fl 4 $14. 47l ^43 444 *143^r 

<>M4 4S4H(1121)S4^ *M*1 4 44 45E4S(1126)S 444 4 $14. ^444 3H4t 4314 ^ 
#*i, *M4^ 4*3 £ 4 '34 4S4S4126) 444 *M4 3H 4S4S(ii2l)s 444^ 431# S444. 

«M*i 4 tti 4 4S4S4125M44 *l'oM *144S4^I *M4 4(1130)4 '3444. *441 44 '3444 4314, 
31H4 *M4 *Hb)« 444^ -34*3 4 $fe *M4# 441(3l# l*i, 4*fl 444-11 431 4 

$43 -JS31431 rfl^fl 4A4 «W 31*M oh 444^ 44)s 444^ 431; 3lS3j oH4 r^i^ 444^ H 
s^4£l *34*3 4 $44 44 <^144 4414 5L44t *M4 t-fl <*1 ^ ^1 a^tt 444t 431; *M4 4(1130)4 4 
44 oi^i^i t3*M4 h^ 444 44A41ir 4711; 4 <344 *IMe) 3 444 hM^s ^14 4(ll30)# 44^ 4711 
» if f 4 $14. ^44ii 444^r 7144 44^ *143# 4*H1 4711 44431 1^4 441 

S 4711 4 *414 44AS *M4 44 44t 4t1)4 4444. 314 1:4 54*8 4*1314 44^3 4 

31 44471- *M4 ^41^4 -34# ^^HsUfSft •44(division)'(^m 14 *M*lsl ^1 44^1 *34)AS5i 44 
^), -5L4— 47fl 4444 4s4 g6fl 3 s)4 3*(<*l|« ^ E 1004-14 44 44 4447V 44 4s — 4— 

°J^°11 34H 44^ss --414 44), 47fl 44414 444 ^41 ^441^1 44 4^4 6 1^41 4°11 tfl-g- 

4^-4 ^1^14 y\ 444 4 $14. 47l 4aHH1 a}-e}, 44^ h4^3 4*H4i 5?4 4fl 444-11 444^47fl4 d l 
"1*1 474^444, olui.xi^ 47 fl 44AS4t« 4 $1^4 44^ 44^ ^1 ^1 4 44#-°-l 44 '14^°11 

s^n 4^44. 44A-1, 01 pi^i flio!^4 ^ 1 44^& ^ 1 4-11 sB44^, <=>441 ^11 2 444 ^ 2 <>M 

^1 4-11 44*M, *1"1*1 4 *1 EH 4 Til 3 444 4 3 *M4 4-11 sfl44^1, ^1^41 4 4 444 ^ 4 <>M*1 4 

ofl sfl^M, ^"1*1 ^41^-1 ^ 5 444 XI 1 °M4 #6(| *fl4*V^, <=1 ^1 4 ^44M ^ 6 444 *fl 2 ^u].^ ^ofl § fl 
44t- ^^14. 

°l"l*m 444^ 4711 ^ oiui^i /8^«|-fe 47llfe 4711 ^^-4-114 nn^l — 4S. £§-11 tflsfl °iui.xi r^i 

El-] ^s|-a- /S44t- 4711, 4^.4 47fl ^444 444 ^^*4 4711, -l^l^l 44 ^44 ^44 

b1^14 S44^ ^1^1*1 4# 444^ 444 4 $14. 1^, tf. 10-I4i, 207flsl 

4-^1-11 -711^44. 44^1 B]3Jl7f 5L§6fl rfl-§-^ 01^4 ^olH^ - oj^ 

(1018)^ S44fe 47H ^44-114 Jil-(1091, 1093, 1095)4 4*1, 4^4 4 

7fl 444-141 ?-§-11 ifl44fe ^2)#4?-^4 v\3)7} 4711 4^(1018)4 4& 

47fl#4 444 *^)4 S4sl^ 2tt 4 $14. 44, ^<H4 =4S 47fl 4444 444 ^44 ^^#0] 
ci^i^i ffdfl oini^i -tT-1-1 73x^^37 44^ o|n|x| T7- fe 444-11 sB44fe 2:44 «1^14 

^444. 

^1^141- 444t 4711 ^ 01^4 w(H30)& ^flib 4^11t 444 =4^ 44^1^14 ssm 4 $IA^ Eflc]^ 7 14 

(table driven)$J 4 $14. =4^ 44^1 =4U 4^H4i 4'fll ^/5E^r fitful 4'1 

47fll Wat £41^1 421, ^ ne]^ 444 714 44^4 4^ =4^ 4*41 #^14 44j; ^ 44s, nBfl 

^71444, 44^1 4^-14-1 ^}^k= h)J= 4), Ml# 1M, S^i= i7H-d47l fl4) =4H 44, ^ 

e<H, =4S 4- ^44el7l- 180^-5144 ^4) 611- 444 4*1. H4s# ^14 4^1 44^1^1#4 its 4 
$14. Hi4i^-7i4 4^1 =4^ 44^411^ *41^1 «l5ll «1^4 ftsl '344 444^^1 °1 

4 $lfe ^14144 '344^^11 ci-g-44. e1|o)4^ =4^1 4^)0,14 «-x4= r 4 ell-144-11 44 ^4]^# 4$- 

4 ^ a}44 4 $1^ wis 2fl4 ^ *14 31414 5ft 4 $14. S4S 4'fl ell-144^1 $144*1 #^^-11 ^4 4^ 
n =S4^ 44^ *414 4^ '34471 4*11 a}44 4 $lfe *41^1 '344^4 *1^14s4t1 44 

*1 4S-471 fl4 '34 ¥1 ^141 44 4^11 A}-g-4 4 $14. lr*i, ^11*14^ 4*H1 444fe 44^1^14 7li 

s 444 4 $14. 4*1-141 S4s 4'fll4 511*144-11 ^44^ 44^ ss^l'J 441^ *1^14 ^1*41^ «1 

s| '344^^11 ^11*144 4711 a}44 4 $ls, nn^l S bi| 4*H14 47fl 444*11 4444. 4 

4, *M4 41^ 4'fl ^44-11 444^ *1^1*1 ^I*1tH^ 4^I1S 4*14 H4S 47fl 444-11 44 

4^r *1^41 31*4lsl «l^^ci ^44 o]44 40,14 ^44 - 44(^m 1*1, A 1 S4s 4'fl 444-11 3144^ s 
^ Hi si 1^ 4 1 *1^1*1 4*11 $14 4 $1^4, i 2 S4S 47II 44431 444fe £^4^^ 31 2 *1^14 431 $1^ 
^ $J 4 $14). *1"41 4(1130)^^13 *1el31 44 M'4S 4^4 4 $1^4, *1^41 4*1S# «g4s 2:44 4 $1 



- 18 - 



^7fls-*] 10-2007-0062549 



4. 7ia> 4-4^ A}-g-*>A S «], ^^jsi-si tn^ 7 ^ §344 at 444 aw. *n-f-^# ^4-4-t 4- 

ol*l ag^o) = 5}^ rflSfl Jil^S 2|^S|-=a if ^ 4>4 444 ^Hl^J S^Rr ^fl)4 

4 -§-4 ^ sa4. 

444 #(1130)^1 4^t =44 ^*H4 h 4*§ 7ii^ ^ &A4, 444 wai3o) 44^ 

«-4 444-4 ^ ^ 514. 444 4444 ^^^W^r 444 W(1130)t £ 104 4 4 4 4 4# 

(1065)4- =4 44. 444, = 4H 444 44^(1065)^ 4^444 44 44* iHH^Hi 44, 4 

4 « = 3 3 *<WH4 H 44^ ^34 u ^ &4. 

4*4 44414i(1140)t 4444(1105)4 a}^x> 4?> 44414^ 4^?>4. A}^} <4e) 

44^(1140)^4-4, 4-§-4t 444^w^aiioH 44-« ^ 4t 444 7^4 oh*i 4 444# H4s4t a 

4ASAf4 ^4S# ^41 ^q- ojA>eq olulxl# 444 - o^. A}-g-x}t a}^} 44 44^(1140)^4-4 

44# 444 ^ $14. H4*§ 44'lr ^H^-t 44t S.4 4n * 3Lt i±4 ^4i=lr °1 ? 1 h^hj aT-t) 4 Ji^ 

4^ ^*34?-4 ^44 44# 444t 44, B-t =44 4-444 4-§-7Hr4- 43.4 44 4-^ ,44 
^44 44# 44# ^4-44. 44* *4#* ^44 44, A>-g-A> 4444^(ii40)t 444 44 

4BQ120) 4 444 # 4^ 5S4H(1125)# 44 44. 

^4 = ^(1120, 1125)^ API(4;4 7fl4^H 5lsfl 4*4 ^ 5x71 4&4, a}^\ t§s>] 4 4 4 4^(custom user 
interfaced iHH 4 4 44 44(1105)4 44 444 =4 5 14 . 44x1 44 5S4H(1120) ^ 444 fr 44 
S(1125)fe S.t^^ API# 7VH ^ ^5LS^H 4-7iq^(1105)ir AA ^% ^ $i^r 

Tfl^pq oiui xi ^]o] ^E (112 5) f SfJ-sH, £14 3. r£ fe ^4 ^ 371^ ^ a]^ ^ ^4. o] ^ ^ ^ 

SVdS(1125)5l ^ A>-g-£l^ ^olE^lol^oi ^Hfl gj 7fl -^ ^ ^oj:^. ^^dl ^i£n ?M 4^1^^(1105) 

A}-g-7> tlEisll 4^(1140), Til ^1 ^4 #SViE(1120) ^ ©l^l^l fl- ^S^S(1125)fe tflEflH 74^ ^-tji 

^ nll7iq#^ **11 *a]1> ^ o Ar 4_ r4^ M> 01 0^1 £fe £ ^ i£S?lH #SV3M°1 

^ at- 7fl^. t^I^S ^ $1^, ^>>7l«1^7l- ^41 ^- Sa^. ^1 1 ^^t A}-g-7> ^l.E-1 

siloii(ii40)# ^ai^h, 7,^^01 ^| ! #e ^T^oii safe, 4^171 ^114 ^s^s^a^H, 7^^^ 

2 #^^^0,1 o^t nn^l t 71 w AJ^ fi^dst a^-s ^ ^14. 3^f3 ai^^is aj-oh 

«H ^-5V1H 711^4 ^-g-siAS^, JI^AS ^^^#H^!H^t^ A^t elii^r^l Ali^dfl t$${ 

^ 5U«H. ^eW^ *L&^ A^S^ol «^ 4, ad-, dfl-g. ^ife rl^ 

ai^^4 ^ n^ifH A^Eit ^-f^ Tfl^g- ^ §i<H, 4^01 ^=Ei Ai^^is.4 fl a£ n t ^ji A^ 
#^7,m ^ °it ^iif A^«-7- SUi=f. 31*. A F-8-7f <yE^ 41 4 id 140)^4 ^ 74-g-x} c,El4l4it 

ol^7l ^4 ^]S\dS§(1120, 1125)4- ^^}^ A>-g-^ ^ $1t4. oil^ fol, rl^Sl A>-g-xf#^ 44^1## ^ 

a^i °i^7m4 ^-8-^ yt^ioi^oi 4^ y^it ^ si4i *wd, at 

sll^i ^ =^1^ ^ ^i^slloli^ 4-4 f> 71^-g; 4^t *4f>^^l^ ^}*7i 01^44^4 5-4^ 

-S 4-^514 444 7114 ^s\ds ^ 444 W ^S^ 1 #s\ds4- ^^it ^ 5a^. 

444 7114 W-SV1Hft(1120)^ SS444 444 444 ff (1125)^1 4*H ^H4^ ^ Sife S^SJ AS. 4 

44# 4444 1 api# ^-n 4^r€ ^ $14 4^4, 4^44 444 44 #s4s(H20)t 444 4^1^# 4ft ^ 
tt 44414^# 4^44 4sfl 4"4* ^ 44 44 444^(1110). i£t 44^4 44"4t 44 4^^4 44 ^44 
^ $i4(customized). 4# 4r4, 44 444 ff 4^ f?S4J=t UNIX 4^^(714^44 4H^4i24 4 Af^ ri# 
AS4-4 444 # 4-S-7l-^4-)4 44-4 444^4 4^4^ ^44 1 4 i 444 44 fids ^ 4«4^e 
4£-4^ 4^4(44^ 4^&^, 4°1^se sS5114^as4-4 4-8-71-^)4-4 444 444^4 44^4^4 s 
44 1 4 2 444 44 4S4J=4 4^4 ^ Si4. 4# 444 ff ^S>9 4S4Ht 444 44 4^4^ 4 4^ 
2 2H? ^At §iA4 77_445L 444 ff #i4st 444 4*1 ^S4S(1120)4 44 ^44t 

444^4 ^4* 44:^ ^4 ^ 44. 

44444^(ino)t S44^ 44 44^(1135)4 ^ 44^# 44"S ^ 44. 44^-^ 444 4/^t 4^s# 
4444, 444 444 ^ 44. a«i, 44#-& 4-4^^sj= 4^4-^ at unix 44 4^44 4^ 444 
444 44 4^44 ^ 44. 44444^^1 444# 4^4AS 444-AS4, 4444r^ 44^4 H44, 

at 444 4^ 444 4i>4 44 444 444 §14. 
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pfliP.el <g^(ll5)-& d H^l ##^4^4 $14. p(|P.e| <g*Klll5)* 4t1 ^(1105)71 4¥4-^r a] 

^(operating system)^ A}-g- 0.5.^ ^#5^ Jfl^Bj A]^efl ^ nfls.*!^ 4 $14. 40J 

a1^4 0.^-4 Pflae) ^^(1115)^1 S-I^J^wi, -9.-93 Al^^ o. 444 444 4 §14. 11444 pf|s.e| 

(1115)3 e]v)x] <?1^* ^flaeH ^STfl « 4<>14. ^5iel4 <>1^ *JS.*t|, ^lael °J^(1115)* 4±^1M 
^lJL^-tm 4°HS ^flS-^ ofl^^s 44 01,44 4 44. afls- so^ rflol^ 4544, h^e ^ o^^H 44 

(1115) i^e) $1^(1115)1 ^^^^ $14. ^y] <*1H4, ^JS-el^l $1^1 7V^o..^, eJMe] 4 s1 4 

oI^ie oi^lit W ^lSe] $4*(1115)°1H °H4 ff.4 40^ ^(lining up)o] -g-°l§}|:4 4451 4 4 4 3 ^44 u] 
*1 fr*H 4*1 ^<>1 ^7fl4t #4^1 *\}5L?]$\ fl^lS 4«) = 44 Al^^ s^oi, 7 Mi^ 4 $14. 

^eo 1H o}^aj^ (110 5)ir 4^^i5-S t^o!^ 4 = 4 44 4 = 44s 44^4 4 514 44 ofl , t^e^ 44*] 
^(1105)t ^ISLH^ °J^(1115)*1 7fl44 ttll^l *M4 Tf AijAj*v 4 524. iHE^s] 471^(1115)4 

«H*1 #(1130) AJA^ xl^^Hl fA?^, TifldlB) 4* 4^ ^h^c^o! n^ig a^44 4 = fi^Ett 

rfl7l # ^A7l- £14. °H4 fr ^1 s^-tt s.^ <>H*1 ^14*41 51 -*1^ ^seHl^i **3« 4 §14. ^ifieHl^i 

(7-R> 4^1, ^Hflli ^1 4^4 ^44 01,444 4444) S.£- ^*3?]-^«l, tfSfl =^it- 44 4 

o. .^3 ^4^4 444^ 44i3 4 51 ir ^4441 «<M4 * $14. 

$14 ^^m^^, 0144 4^ 4 0414 ^ ^ = 4 = ^(1120, 1125)* *]^% v]-s- 31-5-44 745-40. 
S 7flA]£i^ iEE?M A-]Hii4 4 5a.o.^, a}4x} <yEl^l^i 4a\dE(l 140)^ °U#e]?lM44 4 $14. 
4 A^iifi 44^ Ai^a]^. 0^,^44 s ^ Ai-4401] r])4 0144 4 4^ i-Hs^sg ai^H^ig ^ol^fil ^^-4 
*a>44, o4 S -el?11ol44 ^ 4^.4 4 ^^(per user basis) ^1 a-] 7fl4^4 gfe4. A}-g-xf 4^^1»li ^-£VlH 

fe- ^#el^l*lAiol7l Bfl^-ofl, 4-g-4 ^E^loli fJuJCH A>-g-xH] ^ 5fl 7flAl4 4 540.4 A>-g-X>7l- Tg-f 

fi^st^ i^-ar ^ ^1^7^44 nfl^-bfl, 44 o|44 ou^^o^^ ^ ^hI^s^ ^ 
s-^-§-» =v $14. 

4^4 4^^-sr°11 x -1, £ 11 ^ ^li E 5-gr £4 *i*, ^7>4 ^/afe AJ-014 fitjifi s^-^: 4 ^4. s 

•H, iHE?Mb olTil^l W ASAj 5S4S(1125) ^ 0144 ^14 g-S4H(1120)^ =v*S«" =v $14. a. 4& 

^l^A-1, A}-g-xf ?]EijElloli(ii40)# ^-4 t)H #SidS(1120) 55 fF #SVlS(1125)^ °JJ^1^ 

o>4^4(iio5)fe- 0144 44 fi^(ii20) 95 ol^l^l # ajaj #a^s(ii25) ^-Sr a^-^ $1^^ i 
HH*H«H o}4aj4fe 0144 =5.1411- flsfl 31 4* ^sfl ^ <^l# 4?l«]^ 

fe- oW-S^ Ir^Ei oi4xi# H€^^7l 45fl oH*l-ja^ 4 Sfl ^41 4 ^4. ^4^4 44 
oj44 4^^E^i4s^4 =4^^-44^01^^ 4 44. s *i ; ^hs^H ^l^l^s] ?5\!st 4 
^.4 4^, ^7>^ ^/aife Aj-014 4 44. <^|# ^ o)p|4-- t 4 c]44 4 #Sv1H(1125)^l 

44 34^4 44^55°^- ^ $I°-oi, 0414 44 #s\dE(ll20)ir <$°m s^o.5i_4 04144 014 

^1 €fi-ir tflr-^A] 4«54 4-S-^r 

51 12^r olP^l =54t £S^A5] s451ol4. o]44^ E 10 6f| 5144 wj^ 444 44 5=11 4 a 

s]s^4. s ^ 44^ 44 0414s =4^471 4* HM*!-!- ^4^, 4451 27fl4 Hfls ^7fl ^^4^ 
4. ^414^ 51 104 TIM 7dA>4^l(i060)^ ^ 5Ufe A|iai 0.^44 4444. 5344 A]i44 

cli«el4i 44 4 4iL-4 44 44 o]a o >4 444 445141^ 44s 3^444. gi«K ^44 4^4* A}-g-x>7l- *1 
D]7]f 4 5^ i£l?Hf a*h«!:4. S-HU iHS¥-lHt 51 111: fi£ 7fl44 44 40^ 4^51 

444 0441 t4M ^-SVIH ^ °H*1 tT- AjAj 4s4i=# S*^4. 

^711(1210)^7-1, H4 = « 0 l B 14i?l i£Ai7i>4Aji44. aj-4 j£4^ a]^^4 ^5401^4 4444. i 

# S^H^ 44^ 01 ^.01 H4HJ4 44 4^^ ^ Si*.^, aj-4 0144 h4j=^ sj-«y j£A]s44 ^44 44^ 

^711(1220)^17-1, 7^x114 0414 j£47l- 4^ 4^^oH4 44^44. so^, a>4x> 4h^4i^ 43x4^ 44 o1 a o > 
4 0144F-CI =4ej4 44 oi47l4?l7Al# 4xjj4j=4 4a}4 4 44. 44 = 4<lf^ <>l-g-7>444^, A}-g-4 $1 
Bi4oi^4s4E^ S4j=4 041 4 el^E^ ^0144^ 61^1471^44 0414 4 44 4s\4j=, 4/5£^r ^1«1 >^el^ 
0414 ^44^71 21 4^ iHS?iH fi^ss 4*^lfe « 0 >4# °1 ^1 ^1 ^atls^ ?i4§ ^ $14. 4*, °Ma1 
aim favisfe *H*1 77 7 S Aj 4^4544 xh44 7H444 ^I4^ei4 ^1^14 ^44^ 0144 4 fiv^ss 
4**4. 47l ^HIa-1, 0414 #i£4i=^r 014^1 4 734 4^41=44 ^40] 71145171 s^nsj 0414 

eliS# ^aj4 7 i 44-^1, 0414 4^ 4^4^^ 444 711444 44^1 44 0)44 ^44^44 ^) 
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*i 4*14* ^t t °J4. *14 4^i4 *h*i ^4 43E4H7v 414444 ©1^4 444 ©1*1*1 t-n©iE-m tn?i 

4 4 5tU *14*1 fP ^ 4S4E44 44^*1 *1444 nil, 5>* ©1*1x1 c-H©lEiir 244 44**1 4l5>eH ^fl^ ^ 
4^ ^1©14 444 ^ o}^ dulxl rflol^yl- <^H444 4 5tU ©H*l # ^Aj ti^Sfol ©1*1x1 ^ 3-^ 

VlS^sl ±T^m°S- ^44 4 *J4 ^41, 44 ©HT-^1 x)H ^-^e^cl c^xl EflolE)* 4414^431 44(3^ r} 
^Sl ©1*1^1 ^©i fI\dE t cl cl^ xj-©- a.!} ^^)S1 o^xl ^ ^ fl^Eo) c^lxl ^§ 4, ©J^s 2|©1©1 

444 4 $14. a 4^ 41*^4, = 4^ 7i=J=314* = 4i=4 olul.xl j£Als x1^5> ^ H^tg ^ = ^©1^ A ^ 

x> <?lE^l©li -f£idH-b API Jl*©1 ©1*1*1 4*1 HHE|41 cflsfl *H*Mr 44*1-711 It 4 $14. 

444230)44-1, ©1*1.X1/V^^E14. ©l*l.Xl JEAlyV^Al^ 0l*l.Xl .^©1 S-jr^Ei. ©1*1*1* fl^Cf. ©1 *1 ^ ©1 ^ 

4*1^44 44344 it 4U 4^4^44 ?t^*l 4 44. *14*1* il£i=4*1 iEt n 44 4 

#4 ^44* 444 4^44 444 44 4441 444 4 44. 41* #4, *14*1* 444 4 S4 s-^^Hr ^ 
^f4 ^4* 44 444 4 4^, *14*m *14* 444 ^ E j*4 44^4^ 444 4 44. 

444240)414, ^14*41- 44^ S D I- 6 ?_ 4444. *H4 444 ©I*l*l7l-n4 7l^5£^4l4 ©1*14 4 44 fi\d 
E6f| ^ 44sl4(i&* 444) 44. i£ 4^ 4441 4H, 47K°1 44£* 4^ ^ <*i| hi ^(^ o^i 

4 4 4^ 4S4Hi?- 44371 ©1?I41 ©1*1*1 ^s])7} =^4 4 44. 41* *4, *14*14 44 3.4443 4 
^©1 ©1*1 xH 4-8-4^ 4 U 4 44. 

444250)414, 44 444 *14*1 44 4444. *144 4* 44 *144 *144 4 44 4S4H41 44 444 4 
44. 444 *14*1 4* ©1*1*14 1144(4, *H*1 ^]©414 ^144)4 4&1-44 443 H4s 44 44441 444 
443 °H4 471- 4444. 41* *<4 = 4^ 444 444 44 It^-fe- °H4 ^|ol4-°-l 4^ 4€-(a^ 

4«4)# 4441 8/H4 4*fl 4447> ^11^4 4 44. 44 41414, ©1*1*1^ ^^^4 ©1*1 

*1 fl-fe-, ^?_^1^7l- ©1*1*14 94^fl 444 7>*lfe 7^1 i ©1*1x1 fl-, ©i*ixi el io44 444 7^x1^ 4 2 ©1*1*1 fF^_ 4 
4=1^ 4 6 J 4, ^4144 94*fl 4^-44, 4 l <=1H4 WA A l 4^ 7>xu, ^ 2 ©1*1*1 ^/V 4 2 ©1*1*1 4 

£-4 44 444 4 44. 44 4441414, <=>14^1 #41 tfltb ©1*1x1 t^©^ ^444 444 Efl^ 

44414 444 P-§41 44 «1^^ ^^1, H4S ^-7fl sfl^4^ 44#* ^S^47l 

4*fl 44#^ 44, « ^"a* =4S 4711 S^4(§24 Tfl^l^)^ 3^ s ^ hI^^s ©14*1 44^ 

4444. 444, 44 ^*H1#414, 444 4^1] 444-4 4444 44*4 #1- Sfl-44. 

©1*1x1 ^|©iElfe 44 4*14 =4S 44 tJ^41 sfl^fe- 444 4^#s 4 $i4 ^^41, 4*14 oH*l€-<>l 
^441 H4S« ^ J14(£ 10& t£S 7fl4^). 4m 7^1 1 ^eo^ 0 l*lxl©l ©1*1x1 rfl©l^ 

# 7^1 2 444 a: 4& *1444 *14^1 dl ^ k«4# 5^-^- 4 44. 31 4& 41^4, 44*4 fT- 
fe, 7^1 i ©l*lxi# 444^ *14*1 ci]©lEi4 *14^1 44« ^, *14*1 #7f s 4^ *14*1# 444^ 44* 
^ 7V4^^ oix}©} oiuixi^ q-Hi-iH^r &1^*©1 4^ °H*1 #41 44*1 ^7fl^£s 4^ a ]u]^ q-HHfl^ ai^s. 

# Stl-S 4 4.4. *14*1# *14*1 44*s ^«4fe 4^1fe ©l*|x| tfl©iEi# oi*ixi ^©ie)s 4«4fe HS^I 
isl ^4^-4, *14*1 7^44^41 44, =4^ 4444 4^fl 4444 44(geogra P hy)4l 444fe3£4 °^- 
4444. 

444260)414, ^j©14 ^541 4444. 444 d|©14 4 = 44 ^^^14, 444 *14*1 4^44 ©1*1*1 dl©l 

tl©i ^i©i£ 4444 S444, °lfe 4444i sl^ 4^fl 444*°1 4 ^4 H4S(4, °o'h^ S4H41 
4 0 J£14 4^4 4H 4°H B o4firing))# *4|a| 7 |7|4] 4444. 4441414, 4& 44 ^41471 ti|©iEl ^51 

41 iff 4 44. 41# **1, iL4 44 ©1*14 ^©it^V e|©1e1 sfl^io,] £ ^ ^ ^c}. 5 C 4, ^l©14 ^^1^ z|z}si ©1*1 
xi #S4H4 ©1*14 m©4i# ^ o.7> S4. 41^4, 444 ^41^ 4^4 87fl4 ©1*14 a44^ 4^441 

4 47H itfe 27H4 *4I*1 4^44 4 *4I4 flMt|# 5^ 4 44. 

444270)414, ^l°ltl 44°1 44s 4444. 4°lH^r 4°14 44 S^s^(^f4, 44&14 444 ^44 

3ii ©li444J5-S4El 444# 6 147li?sH ANSI X3. 230-199441 444 7H4=])af tJ-^ ^x] 31^ 4 

xj^^l- H^gso]] tcfel xj^sl ^ ^r}. ojl^ s©l, xj ^(lightweight) 5S£f«l 444 4 4^4 °l^r 47l 5£S 
44 44(heavier) s^s^4l 44 °414^ 4444^ 7i£4fe 44-S-4 3]4^-& §144 44°14. 4m *°1 ^4 

4 d l«l 44 H££f^l 44(lower) 3 elll 4 H44 44s ©1*1*1 tl|©lEm 4444 °H4 ^jjifl- 
4 isstt SfBfc >4©lal sss^4 3 ell 44 4^4 44 444 iff 4 44. 

444280)414, 47fl 44441 444fe *14*14 44 *144 44**1 S4U 44414 H4H44. 41* *«H, 

444290)4144 ss^lAfe °J34 H4Ei4l4 *Ja« ^j=_4 4*14^* iff 4 44. *14*1 44*4 S4 
M44 44 44^1* *144 ^41 4fe = 4^ 44^4*£m4*14 44414 4444. 
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4 444*11 7)1 a]e1 44 f.^ 7^4 443^4 444 44 S^., F.fe iES?M, ^"*n<H F.fe- 4 444*11 

7flA]=l ^4 ^ 91 ^4 ^7 r #, olfo_, s ^ xrsv^ ^^0^ ^ o}q. yfl a] 5} 44^ 44 

44 444 443^, 4 44 oH>4 ^.=.t| isaft^l 4iL 444*114, 3^4, 44-44743 44 4 

4 33 444 4i^H, a.sLn^H? n^Al, 4 «e) ^ q^ 4444 qoiq = 44*11 4* 444 

44 33 qo!^ S^pj ^l.oq ^4 40^ ^^ajo S ofl 44 4 44. ^44 = 5.^(3^, 3 

^1, :3334*1, ^q^o^ g: t an)^ 4443 4*1 (compiled language) 333 4^ 

43 *444 ^4 s ia ^Pj 7l S S - ^o.^ ^E.^ H3Zll fii^, 4X44, i^^ ^6fl 

4 4444°ll 444 43, ^-MSf 5E443 *J*4^ *g Hfls 4SL4 - o i4 . 

44 44 33n^l 4*i34 ^q=J 5?jel^ 4*14 4 1§ nflfe HH4 43# 44471 44 #43# 444 4 §| 
4. 3,433 44^ ^^(members)t 44 44. 444 443 44^4 4343q 4. 341134 443>4 4^, 44 
4 eW=dit 3344 4 $14. ¥ 71 (procedures), 434 3,44 4444 3S44 S/at- 7l 4 44*11 slsfl 34 
4 4433 44513 444 44# 3L444. 4«434 t^A?_ 344 e^H ^(return value)4 44^& 4 $14. 4>>4w 
4 ^iL7 r 44*1 445144, q^«?llol 444*11 3£A]47i4, 33 i|^a£ 4454E4 43 44M44 3^43/ 

4^14 4444 44 44 44 *144 4& 44 4 »114444 4ft 4 44. 44444 43.4 5441 44 4444. 
434 sr#4 4^ ^14 ^43^144 4^*1 344 4 434 44(ar g ument)# 434 4 44. 444 

(constructor)^ ^44 3,44 4/^ ^^14 4^4^ 444fe 4^4 444 ^4°14. 444t^£ 3-44 44 
4, 44 4*1 441 444 4 44. 4444 444 4*1 HSa^^r 4*34-4 44 444 ^ 44444 £t- 44 
4 4*1 444^ 44 44^4 ^V4^4 4 44. 44^4 44, 44, 4^H(float), 44 44( P acked 

integer), 4 444 ^-^ feflif 3L4*Rr °J4-°-l ^1°14 ^tfl4 4 44. 44#£ ^44s 444 sll44^-4°J 4 
44 *J3M 4 44. ell44^4 71-44^ ^A7> ^4, 42:4^ 4 44. 4& HSnefl4 cy^, 31 

fe- ^?-nHfl4 4*1 4^14 #5fl^ 0144 3x^hh114 44*1 4?-# S€4 4 44. 

HS.nl «1 4H4 44*11 SH444 4* 444. HSn^4 4& saafl at ^oi^-i- 444 44 

^11 sfl4 ^-8-=lfe- 44 44, 5 c fe 444 ?-*4 (coordinated) 4^Hm w4, 44 *144 4^-H 

s^f, *JJf^ 444^ 4"a#)s 44* 4 44. ssaff 444 4^*114 ^ 444 

*11 S-SS 444 4^4 4*114 at 444 ^#4 4*114 4*3^4 ^-4 ^Bflal 4^ 4s^^^n^- ?-IS 4 4 
4. 

71144 4^4 4^ 47fl-^-# H444 4 ^^I4*ll /H44 HS^li 4 S.4 *>14 ^l*l4*ll cfl4 ^4 55 

4*ll 4sH 7fl4€ 444 4^=-# 4*34.^ *144 4*34^ 44 *144 H^n^7 r ^ 5?. 

-Ml^H 4*fl 4«3* 4 44. hs4^ ^ s4 #4, fpga asic(W«8 444^)4 ^-4 -8-s. s4 4 

SS4 4€« 4 44 7H44 444 47H1 £14 4*14 4 44. 

H£7| 4*3*11 444 ££^44, «i« ^<>1, ^44 4 44 4*l3SHJL44, 4 °J44 ^44 r^i^ 
4444 °J44 44 *144 HS444 S444. 444 =S44t 4^1 43-^1 at 43el 
sl^ ci 54^«-q4 ^loiq 4 4^4 4444. 44^14 44 4*flt 4^4 t!44^ HS44 4 4^4 *Mb|# 
444^r 44 *144 43^1 44*14. 4443-3, ?i4Hfe ^ch. x^, ^ 44 4^4 ^o], 

^11*14# 4 443/ 44 *144 444 4 4 44^ 54444, 3-3 44 444 444 ^ 4 44344 ^1*14# 44 
434, 33 44 *144 444 44 443 44434 33 *1 4 ?4t 44 4471-44^1 444 4 44. 

7i4H 33n^ 4 *1Mt1# 4444*11 444 7 d3 4^143. ^ 434 nfla.5i 44# 3L443 33 ^ 
Efl4 4444 4|3el, ft<H, EPROM, EEPROM 4 444 *ll3el 44 ; 44 433, «!1# 44 43 4371 3 

3 *143j 4^3; 4471 cl 33; 4 CD-ROM 4 DVD-ROM 47^3# ^444. 3344 4 ^1351^ 44 43 s4 

43011 44 44^144 44 34 43°H 444 4 44. 

44444 4^4-44 43471 44, 44^ 4^1^4M 4 7liL-*ll ^3_# HAI47I 44 *H# 3^*1, CRT(44 4 
4) 33 LCD4JJ4 434?11*1) 34H4 44 43ffeiM 44 4 «H9 3^4 4444 0 J^4 434 4 43 

44i 333 3?«44 44 44 # 7>43 444 4*114 444 4 44. 314 44444 45:444 4347] 

44 4^ ^44 447V a}453 ^ 44. o,i # i^i, a>4xH14 434 4^-44, <=fl# 3^*1, 444 4^-4, ^44 
afl i£ir 444 4^ai4 44 *444 4^4 444 4^ai4 4 43-4, 44434^4 *J^4 44, 4, 33 444 
*4^4 S443 *J44 *I43 444 4 44. 
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7flA]=l 4^ fa tifl-ofe 4#H]# #4, 444 44), 4^4 Jf^Hl# §"<H. ofl^5fl«l^ 9^ S^G-o^ Jf 

^(4# 44 4 ^tgo.s. A>-g-^y> <tfjr*j-g-^ 4 o^fa ^ tL4-=M 5£^r ^«fl4 A>-g-x> 4444^ 44 

fa #^^l^fa 4Tr^)# S4*Rr 4 ff <3 4^°iH ^fi-ij 4 Jf-«^ 4# #4 44 ^ ^ 

4 444 444 4^ ^Efl jtfe- ^|«H 4^4^t}. ^4 4 E -^=^ 4 ^ LANdocal area network) 

91 WAN(wide area network), 4# -i-4 4^4-1: S^^tf. 

4^* #eH«ii- E - 4 44s 5.44 - 44. f^l^E 4 A^Jffa ^a] 4^4 44 444^ 

4^ 4s 444 ^444^4 444 4-4^ 4^WH S^I^s-^hi 44# 'AA^ 

= sn44 44 44444. 

44* ^«<314 7flA] E ^4. ^4451 4^ 4444 4 44^ 44 y^sflo> 44. 4-^ ^4, £ 124 
S^lit ^ 7fl ^ i4 444 a^iS 4^<H^l 1 ?h 444 4^4 1 ^4 s/3E-t =^|it s*>4 4 

44. 444, 4^ 4€^l^r 4^1 4*1^4^^ "J^r^HH afl^W. 



51 14 = 4£ 4^^ 445=44 

51 2 4 51 3* £14 Hflfa ^ji^sl 2£45i J2.4 H 4^-l# M-bHItt £4. 

£ 4^r ^« G > 4*HH ^-7fll^ 44^ 4=- 7He*^^fa 4^-fer 514. 

51 5^ ^14^ 44^ 444 7H§*4^ M-^^fa £4. 

£ 6£- 4 6 1* 4^ ^M1^4 d H*l 

*5i 7, £ 8 £ 9fe ^-4 €-a<*(| 4^ °H*1 ^144 ^-^4 4<8°m 444^ 514. 

£ 10£ Ajit^ 4?H^ 7114=51. 

sii* iis^i 4 °ii <m -a *a 3 ^ EJ 1 ^ # SH"*! -fe «g 4 ^ 711 ^E. 

51 12fe 4^1^1# Sfa4^^ *#51. 

4^* 514^114 ^?_ir ^4 ft ^7fl# 4E}4cf. 




160 



105 
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